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CORYNEBACTERIUM GLUTAMICUM GE^ES ENCODING STRESS, 
RESISTANCE AND TOLERANCE PROTEINS 

Related Applications 

5 This application claims priority to prior filed U.S. Provisional Patent Application 

Serial No. 60/141031, filed June 25, 1999, U.S. Provisional Patent Application Serial 
No. 60/142692, filed July 1, 1999, and also to U.S. Provisional Patent Application Serial 
No. 60/151214, filed August 27, 1999. This application also claims priority to German 
Patent Application No. 19930429.7, filed July 1, 1999, German Patent Application No. 

10 19931413.6, filed July 8, 1999, German Patent Application No. 19931457.8, filed July 
8, 1999, Geiraian Patent Application No. 19931541.8, filed July 8, 1999, German Patent 
Application No. 19932209.0, filed July 9, 1999, German Patent Apphcation No. 
19932230.9, filed July 9, 1999, German Patent Application No. 19932914.1, filed July 
14, 1999, German Patent Application No. 19940764.9, filed August 27, 1999, and 

15 German Patent Application No. 19941382.7, filed August 31, 1999. The entire contents 
of all of the aforementioned applications are hereby expressly incorporated herein in 
their entirety by this reference. 

Background of the Invention 

20 Certain products and by-products of naturally-occurring metabolic processes in 

cells have utility in a wide array of industries, including the food, feed, cosmetics, and 
pharmaceutical industries. These molecules, collectively termed 'fine chemicals', 
include organic acids, both proteinogenic and non-proteinogenic amino acids, 
nucleotides and nucleosides, lipids and fatty acids, diols, carbohydrates, aromatic 

25 compounds, vitamins and cofactors, and enzymes. Their production is most 

conveniently performed through large-scale culture of bacteria developed to produce 
and secrete large quantities of a particular desired molecule. One particularly usefiil 
organism for this purpose is Corynebacterium glutamicum, a gram positive, 
nonpathogenic bacterium. Through strain selection, a number of mutant strains have 

30 been developed which produce an array of desirable compounds. However, selection of 
strains improved for the production of a particular molecule is a time-consuming and 
difficult process. 

Summary of the Invention 

35 The invention provides novel bacterial nucleic acid molecules which have a 

variety of uses. These uses include the identification of microorganisms which can be 
used to produce fine chemicals, the modulation of fine chemical production in C. 
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glutamicum or related bacteria, the typing or identification of C. glutamicum or related 
bacteria, as reference points for mapping the C. glutamicum genome, and as markers for 
transformation. These novel nucleic acid molecules encode proteins, referred to herein 
as stress, resistance and tolerance (SRT) proteins. 
5 C. glutamicum is a gram positive, aerobic bacterixim which is commonly used in 

industry for the large-scale production of a variety of fine chemicals, and also for the 
degradation of hydrocarbons (such as in petroleum spills) and for the oxidation of 
terpenoids. The SRT nucleic acid molecules of the invention, therefore, can be used to 
identify microorganisms which can be used to produce fme chemicals, e.g., by 

10 fermentation processes. Modulation of the expression of the SRT nucleic acids of the 
invention, or modification of the sequence of the SRT nucleic acid molecules of the 
invention, cm be used to modulate the production of one or more fine chemicals from a 
microorganism {e.g., to improve the yield or production of one or more fine chemicals 
from a Corynebacterium or Brevibacterium species). 

1 5 The SRT nucleic acids of the invention may also be used to identify an organism 

as being Corynebacterium glutamicum or a close relative thereof, or to identify the 
presence of C. glutamicum or a relative thereof in a mixed population of 
microorganisms. The invention provides the nucleic acid sequences of a number of C. 
glutamicum genes; by probing the extracted genomic DNA of a culture of a unique or 

20 mixed population of microorganisms under stringent conditions with a probe spanning a 
region of a C. glutamicum gene which is unique to this organism, one can ascertain 
whether this organism is present. Although Corynebacterium glutamicum itself is 
nonpathogenic, it is related to species pathogenic in humans, such as Corynebacterium 
diphtheriae (the causative agent of diphtheria); the detection of such organisms is of 

25 significant clinical relevance. 

The SRT nucleic acid molecules of the invention may also serve as reference 
points for mapping of the C. glutamicum genome, or of genomes of related organisms. 
Similarly, ithese molecules, or variants or portions thereof, may serve as markers for 
genetically engineered Corynebacterium or Brevibacterium species. 

30 The SRT proteins encoded by the novel nucleic acid molecules of the invention 

are capable of, for example, permitting C. glutamicum to survive in a setting which is 
either chemically or environmentally hazardous to this microorganism. Given the 
availability of cloning vectors for use in Corynebacterium glutamicum, such as those 
disclosed in Sinskey et al, U.S. Patent No. 4,649,1 19, and techniques for genetic 

35 manipulation of C. glutamicum and the related Brevibacterium species {e.g. , 

lactofermentum) (Yoshihama et al, J. Bacterial. 162: 591-597 (1985); Katsumata e/' a/. , 
J. Bacterial. 159: 306-311 (1984); and Santamariae^a/.,/. Gen. Microbiol. 130: 2237- 
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2246 (1 984)), the nucleic acid molecules of the invention may be utilized in the genetic 
engineering of this organism to make it a better or more efficient producer of one or 
more fine chemicals, through the ability of these proteins to permit growth and 
multiplication of C. glutamicum (and also continuous production of one or more fine 
5 chemicals) under circumstances which would normally impede growth of the organism, 
such as those conditions frequently encountered during large-scale fermentative growth. 
For example, by overexpressing or engineering a heat-shock induced protease molecule 
such that it is optimized in activity, one may increase the ability of the bacterium to 
degrade inc;orrectly folded proteins when the bacterium is challenged with high 

10 temperatures. By having fewer misfolded (and possibly misregulated or nonfunctional) 
proteins to interfere with normal reaction mechanisms in the cell, the cell is increased in 
its ability to function normally in such a culture, which should in turn provide increased 
viability. This overall increase in number of cells having greater viability and activity in 
the culture should also result in an increase in yield, production, and/or efficiency of 

15 production of one or more desired fine chemicals, due at least to the relatively greater 
number of cells producing these chemicals in the culture. 

This invention provides novel SRT nucleic acid molecules which encode SRT 
proteins which are capable of, for example, permitting C. glutamicum to survive in a 
setting which is either chemically or environmentally hazardous to this microorganism. 

20 Nucleic acid molecules encoding an SRT protein are referred to herein as SRT nucleic 
acid molecules. In a preferred embodiment, the SRT protein participates in metabolic 
pathways permitting C. glutamicum to survive in a setting which is either chemically or 
environmentally hazardous to this microorganism. Examples of such proteins include 
those encoded by the genes set forth in Table 1 . 

25 Accordingly, one aspect of the invention pertains to isolated nucleic acid 

molecules (e.g., cDNAs, DNAs, or RNAs) comprising a nucleotide sequence encoding 
an SRT protein or biologically active portions thereof, as well as nucleic acid fragments 
suitable as primers or hybridization probes for the detection or amplification of SRT- 
encoding nucleic acid {e.g., DNA or mRNA). In particularly preferred embodiments, 

30 the isolated nucleic acid molecule comprises one of the nucleotide sequences set forth in 
Appendix A or the coding region or a complement thereof of one of these nucleotide 
sequences. In other particularly preferred embodiments, the isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes to or is at 
least about 50%, preferably at least about 60%, more preferably at least about 70%, 80% 

35 or 90%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to a nucleotide sequence set forth in Appendix A, or a portion thereof. In 
other preferred embodiments, the isolated nucleic acid molecule encodes one of the 
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amino acid sequences set forth in Appendix B. The preferred SRT proteins of the 
present invention also preferably possess at least one of the SRT activities described 
herein. 

In another embodiment, the isolated nucleic acid molecule encodes a protein or 
5 portion thereof wherein the protein or portion thereof includes an amino acid sequence 
which is sufficiently homologous to an amino acid sequence of Appendix B, e.g., 
sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
or portion thereof maintains an SRT activity. Preferably, the protein or portion thereof 
encoded by the nucleic acid molecule maintains the ability to increase the survival of C. 

1 0 glutamicum in a setting which is either chemically or environmentally hazardous to this 
microorganism. In one embodiment, the protein encoded by the nucleic acid molecule 
is at least about 50%, preferably at least about 60%, and more preferably at least about 
70%, 80%, or 90% and most preferably at least about 95%, 96%, 97%, 98%, or 99% or 
more homologous to an amino acid sequence of Appendix B {e.g., an entire amino acid 

1 5 sequence selected from those sequences set forth in Appendix B). In another preferred 
embodiment, the protein is a full length C. glutamicum protein which is substantially 
homologous to an entire amino acid sequence of Appendix B (encoded by an open 
reading frame shown in Appendix A). 

In another preferred embodiment, the isolated nucleic acid molecule is derived 

20 from C. glutamicum and encodes a protein {e.g. , an SRT fusion protein) which includes 
a biologically active domain which is at least about 50%) or more homologous to one of 
the amino acid sequences of Appendix B and has the ability to increase the survival of 
C. glutamicum in a setting which is either chemically or environmentally hazardous to 
this microorganism, or possesses one or more of the activities set forth in Table 1 , and 

25 which also includes heterologous nucleic acid sequences encoding a heterologous 
polypeptide or regulatory regions. 

In Einother embodiment, the isolated nucleic acid molecule is at least 15 
nucleotides in length and hybridizes under stringent conditions to a nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. Preferably, the isolated 

30 nucleic acid molecule corresponds to a naturally-occurring nucleic acid molecule. More 
preferably, the isolated nucleic acid encodes a naturally-occurring C. glutamicum SRT 
protein, or a biologically active portion thereof. 

Another aspect of the invention pertains to vectors, e.g., recombinant expression 
vectors, containing the nucleic acid molecules of the invention, and host cells into which 

35 such vectors have been introduced. In one embodiment, such a host cell is used to 
produce an SRT protein by culturing the host cell in a suitable medium. The SRT 
protein can be then isolated from the medium or the host cell. 
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Yet another aspect of the invention pertains to a genetically altered 
microorganism in which an SRT gene has been introduced or altered. In one 
embodiment, the genome of the microorganism has been altered by the introduction of a 
nucleic acid molecule of the invention encoding wild-type or mutated SRT sequence as 
5 a transgene. In another embodiment, an endogenous SRT gene within the genome of the 
microorganism has been altered, e.g., functionally disrupted, by homologous 
recombination with an altered SRT gene. In another embodiment, an endogenous or 
introduced SRT gene in a microorganism has been altered by one or more point 
mutations, deletions, or inversions, but still encodes a functional SRT protein. In still 

1 0 another embodiment, one or more of the regulatory regions (e.g. , a promoter, repressor, 
or inducer) of a SRT gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the SRT gene is 
modulated. In a preferred embodiment, the microorganism belongs to the genus 
Corynebacterium or Brevibacterium, with Corynebacterium glutamicum being 

1 5 particularly preferred. In a preferred embodiment, the microorganism is also utilized for 
the production of a desired compound, such as an amino acid, with lysine being 
particularly preferred. 

In smother aspect, the invention provides a method of identifying the presence or 
activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 

20 one or more of the nucleic acid or amino acid sequences of the invention (e.g. , the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. 

Still another aspect of the invention pertains to an isolated SRT protein or a 
portion, e.g., a biologically active portion, thereof. In a preferred embodiment, the 

25 isolated SRT protein or portion thereof possesses the ability to increase the survival of 
C. glutamicum in a setting which is either chemically or enviroimientally hazardous to 
this microorganism. In another preferred embodiment, the isolated SRT protein or 
portion thereof is sufficiently homologous to an amino acid sequence of Appendix B 
such that the protein or portion thereof maintains the ability to increase the survival of 

30 C. glutamicum in a setting which is either chemically or envirormientally hazardous to 
this microorganism. 

The invention also provides an isolated preparation of an SRT protein. In 
preferred embodiments, the SRT protein comprises an amino acid sequence of Appendix 
B. In another preferred embodiment, the invention pertains to an isolated full length 

35 protein which is substantially homologous to an entire amino acid sequence of Appendix 
B (encoded by an open reading frame set forth in Appendix A). In yet another 
embodiment, the protein is at least about 50%, preferably at least about 60%, and more 
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preferably at least about 70%, 80%, or 90%, and most preferably at least about 95%, 
96%, 97%), 98%), or 99%> or more homologous to an entire amino acid sequence of 
Appendix B. In other embodiments, the isolated SRT protein comprises an amino acid 
sequence which is at least about 50% or more homologous to one of the amino acid 
5 sequences of Appendix B and is able to improve the survival rate of C. glutamicum in a 
setting which is either chemically or environmentally hazardous to this microorganism, 
or has one or more of the activities set forth in Table 1 . 

Alternatively, the isolated SRT protein can comprise an amino acid sequence 
which is encoded by a nucleotide sequence which hybridizes, e.g., hybridizes under 

1 0 stringent conditions, or is at least about 50%, preferably at least about 60%, more 
preferably at least about 70%), 80%o, or 90%, and even more preferably at least about 
95%, 96%), 97%o, 98,%, or 99% or more homologous, to a nucleotide sequence of 
Appendix B. It is also preferred that the preferred forms of SRT proteins also have one 
or more of the SRT bioactivities described herein. 

1 5 The SRT polypeptide, or a biologically active portion thereof, can be operatively 

linked to a non-SRT polypeptide to form a fusion protein. In preferred embodiments, 
this fusion protein has an activity which differs from that of the SRT protein alone. In 
other preferred embodiments, this fusion protein results in increased yields, production, 
and/or efficiency of production of a desired fine chemical from C. glutamicum. In 

20 particularly preferred embodiments, integration of this fusion protein into a host cell 
modulates the production of a desired compound from the cell. 

In another aspect, the invention provides methods for screening molecules which 
modulate the activity of an SRT protein, either by interacting with the protein itself or a 
substrate or binding partner of the SRT protein, or by modulating the transcription or 

25 translation of an SRT nucleic acid molecule of the invention. 

Another aspect of the invention pertains to a method for producing a fine 
chemical. This method involves the culturing of a cell containing a vector directing the 
expression of an SRT nucleic acid molecule of the invention, such that a fine chemical is 
produced. In a preferred embodiment, this method further includes the step of obtaining 

30 a cell containing such a vector, in which a cell is transfected with a vector directing the 
expression of an SRT nucleic acid. In another preferred embodiment, this method 
further includes the step of recovering the fine chemical from the culture. In a 
particularly preferred embodiment, the cell is from the genus Corynebacterium or 
Brevibacterium, or is selected from those strains set forth in Table 3. 

35 Another aspect of the invention pertains to methods for modulating production of 

a molecule from a microorganism. Such methods include contacting the cell with an 
agent which modulates SRT protein activity or SRT nucleic acid expression such that a 
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cell associELted activity is altered relative to this same activity in the absence of the 
agent. In a preferred embodiment, the cell is modulated in resistance to one or more 
toxic chemicals or in resistance to one or more environmental stresses, such that the 
yields or rate of production of a desired fme chemical by this microorganism is 
5 improved. The agent which modulates SRT protein activity can be an agent which 
stimulates SRT protein activity or SRT nucleic acid expression. Examples of agents 
which stimulate SRT protein activity or SRT nucleic acid expression include small 
molecules, active SRT proteins, and nucleic acids encoding SRT proteins that have been 
introduced into the cell. Examples of agents which inhibit SRT activity or expression 

10 include small molecules, and antisense SRT nucleic acid molecules. 

Another aspect of the invention pertains to methods for modulating yields of a 
desired compound from a cell, involving the introduction of a wild-type or mutant SRT 
gene into a cell, either maintained on a separate plasmid or integrated into the genome of 
the host ceil. If integrated into the genome, such integration can random, or it can take 

1 5 place by homologous recombination such that the native gene is replaced by the 

introduced copy, causing the production of the desired compound from the cell to be 
modulated. In a preferred embodiment, said yields are increased. In another preferred 
embodiment, said chemical is a fine chemical. In a particularly preferred embodiment, 
said fme chemical is an amino acid. In especially preferred embodiments, said amino 

20 acid is L-lysine. 

Detailed Description of the Invention 

The present invention provides SRT nucleic acid and protein molecules which 
are involved in the survival of C. glutamicum upon exposure of this microorganism to 

25 chemical or environmental hazards. The molecules of the invention may be utilized in 
the modukition of production of fine chemicals from microorganisms, since these SRT 
proteins provide a means for continued growth and multiplication of C. glutamicum in 
the presence of toxic chemicals or hazardous environmental conditions, such as may be 
encountered during large-scale fermentative growth. By increasing the growth rate or at 

30 least maintaining normal growth in the face of poor, if not toxic, conditions, one may 
increase the yield, production, and/or efficiency of production of one or more fine 
chemicals from such a culture, at least due to the relatively greater number of cells 
producing the fine chemical in the culture. Aspects of the invention are further 
explicated below. 

35 
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L Fine Chemicals 

The term 'fine chemical' is art-recognized and includes molecules produced by 
an organism which have applications in various industries, such as, but not limited to, 
the pharmaceutical, agriculture, and cosmetics industries. Such compounds include 
5 organic acids, such as tartaric acid, itaconic acid, and diaminopimelic acid, both 
proteinogenic and non-proteinogenic amino acids, purine and pyrimidine bases, 
nucleosides, and nucleotides (as described e.g. in Kuninaka, A. (1996) Nucleotides and 
related compounds, p. 561-612, in Biotechnology vol. 6, Rehm et al, eds. VCH: 
Weinheim, and references contained therein), lipids, both saturated and unsaturated fatty 

1 0 acids {e.g. , arachidonic acid), diols {e.g. , propane diol, and butane diol), carbohydrates 
{e.g., hyaluronic acid and trehalose), aromatic compounds {e.g., aromatic amines, 
vanillin, and indigo), vitamins and cofactors (as described in Ullmann's Encyclopedia of 
Industrial Chemistry, vol. A27, "Vitamins", p. 443-613 (1996) VCH: Weinheim and 
references therein; and Ong, A.S., Niki, E. 8c Packer, L. (1995) "Nutrition, Lipids, 

1 5 Health, and Disease" Proceedings of the UNESCO/Confederation of Scientific and 
Technological Associations in Malaysia, and the Society for Free Radical Research - 
Asia, held Sept. 1-3, 1994 at Penang, Malaysia, AOCS Press, (1995)), enzymes, 
polyketides (Cane et al. (1998) Science 2^2: 63-68), and all other chemicals described in 
Gutcho (1983) Chemicals by Fermentation, Noyes Data Corporation, ISBN: 

20 08 1 8805086 and references therein. The metabolism and uses of certain of these fine 
chemicals are fiirther explicated below. 

A. Amino Acid Metabolism and Uses 

Amdno acids comprise the basic structural units of all proteins, and as such are 

25 essential for normal cellular functioning in all organisms. The term "amino acid" is art- 
recognized. The proteinogenic amino acids, of which there are 20 species, serve as 
structural units for proteins, in which they are linked by peptide bonds, while the 
nonproteinogenic amino acids (hundreds of which are known) are not normally found in 
proteins (see Ulmaim's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97 VCH: 

30 Weinheim (1985)). Amino acids may be in the D- or L- optical configuration, though L- 
amino acids are generally the only type found in naturally-occurring proteins. 
Biosynthetic and degradative pathways of each of the 20 proteinogenic amino acids 
have been well characterized in both prokaryotic and eukaryotic cells (see, for example, 
Stryer, L. Biochemistry, 3''' edition, pages 578-590 (1988)). The 'essential' amino acids 

35 (histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, 
and valine), so named because they are generally a nutritional requirement due to the 
complexity of their biosyntheses, are readily converted by simple biosynthetic pathways 
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to the remaining 1 1 'nonessential' amino acids (alanine, arginine, asparagine, aspartate, 
cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine). Higher animals 
do retain the ability to synthesize some of these amino acids, but the essential amino 
acids must be supplied from the diet in order for normal protein synthesis to occur. 
5 Aside from their function in protein biosynthesis, these amino acids are 

interesting chemicals in their own right, and many have been found to have various 
applications in the food, feed, chemical, cosmetics, agriculture, and pharmaceutical 
industries. Lysine is an important amino acid in the nutrition not only of humans, but 
also of monogastric animals such as poultry and swine. Glutamate is most commonly 

10 used as a flavor additive (mono-sodium glutamate, MSG) and is widely used throughout 
the food industry, as are aspartate, phenylalanine, glycine, and cysteine. Glycine, L- 
methionine and tryptophan are all utilized in the pharmaceutical industry. Glutamine, 
valine, leucine, isoleucine, histidine, arginine, proline, serine and alanine are of use in 
both the pharmaceutical and cosmetics industries. Threonine, tryptophan, and D/ L- 

1 5 methionine are common feed additives. (Leuchtenberger, W. (1996) Amino aids - 
technical production and use, p. 466-502 in Rehm et al. (eds.) Biotechnology vol. 6, 
chapter 14a, VCH: Weinheim). Additionally, these amino acids have been found to be 
useful as precursors for the synthesis of synthetic amino acids and proteins, such as N- 
acetylcysteine, S-carboxymethyl-L-cysteine, (S)-5-hydroxytryptophan, and others 

20 described in Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97, VCH: 
Weinheim, 1985. 

The biosynthesis of these natural amino acids in organisms capable of 
producing them, such as bacteria, has been well characterized (for review of bacterial 
amino acid biosynthesis and regulation thereof, see Umbarger, H.E.(1978) Ann. Rev. 

25 Biochem. 47: 533-606). Glutamate is synthesized by the reductive amination of a- 

ketoglutareite, an intermediate in the citric acid cycle. Glutamine, proline, and arginine 
are each subsequently produced from glutamate. The biosynthesis of serine is a three- 
step process beginning with 3 -phosphogly cerate (an intermediate in glycolysis), and 
resulting in this amino acid after oxidation, transamination, and hydrolysis steps. Both 

30 cysteine and glycine are produced from serine; the former by the condensation of 
homocysteine with serine, and the latter by the transferal of the side-chain |3-carbon 
atom to tetrahydrofolate, in a reaction catalyzed by serine transhydroxymethylase. 
Phenylalanine, and tyrosine are synthesized from the glycolytic and pentose phosphate 
pathway precursors erythrose 4-phosphate and phosphoenolpymvate in a 9-step 

35 biosynthetic pathway that differ only at the final two steps after synthesis of prephenate. 
Tryptophan is also produced from these two initial molecules, but its synthesis is an 1 1- 
step pathway. Tyrosine may also be synthesized from phenylalanine, in a reaction 
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catalyzed by phenylalanine hydroxylase. Alanine, valine, and leucine are all 
biosynthetic products of pyruvate, the final product of glycolysis. Aspartate is formed 
from oxaloacetate, an intermediate of the citric acid cycle. Asparagine, methionine, 
threonine, and lysine are each produced by the conversion of aspartate. Isoleucine is 
5 formed from threonine. A complex 9-step pathway results in the production of histidine 
from 5-phosphoribosyl-l -pyrophosphate, an activated sugar. 

Amino acids in excess of the protein synthesis needs of the cell cannot be stored, 
and are instead degraded to provide intermediates for the major metabolic pathways of 
the cell (for review see Stryer, L. Biochemistry 3'"'' ed. Ch. 21 "Amino Acid Degradation 

1 0 and the Urea Cycle" p. 495-5 1 6 ( 1 988)). Although the cell is able to convert unwanted 
amino acids into useful metabolic intermediates, amino acid production is costly in 
terms of energy, precursor molecules, and the enzymes necessary to synthesize them. 
Thus it is not surprising that amino acid biosynthesis is regulated by feedback inhibition, 
in which the presence of a particular amino acid serves to slow or entirely stop its own 

1 5 production (for overview of feedback mechanisms in amino acid biosynthetic pathways, 
see Stryer, L. Biochemistry, 3'^ ed. Ch. 24: "Biosynthesis of Amino Acids and Heme" p. 
575-600 (1988)). Thus, the output of any particular amino acid is limited by the amount 
of that amino acid present in the cell. 

20 B. Vitamin, Cofactor, and Nutraceutical Metabolism and Uses 

Vitamins, cofactors, and nutraceuticals comprise another group of molecules 
which the higher animals have lost the ability to synthesize and so must ingest, although 
they are readily synthesized by other organisms, such as bacteria. These molecules are 
either bioactive substances themselves, or are precursors of biologically active 

25 substances which may serve as electron carriers or intermediates in a variety of 
metabolic pathways. Aside from their nutritive value, these compounds also have 
significant industrial value as coloring agents, antioxidants, and catalysts or other 
processing aids. (For an overview of the structure, activity, and industrial applications 
of these compounds, see, for example, Ullman's Encyclopedia of Industrial Chemistry, 

30 "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996.) The term "vitamin" is art- 
recognized, and includes nutrients which are required by an organism for normal 
functioning, but which that organism cannot synthesize by itself The group of vitamins 
may encompass cofactors and nutraceutical compounds. The language "cofactor" 
includes nonproteinaceous compounds required for a normal enzymatic activity to 

35 occur. Such compounds may be organic or inorganic; the cofactor molecules of the 

invention are preferably organic. The term "nutraceutical" includes dietary supplements 
having health benefits in plants and animals, particularly humans. Examples of such 
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molecules .ire vitamins, antioxidants, and also certain lipids (e.g. , polyunsaturated fatty 
acids). 

The biosynthesis of these molecules in organisms capable of producing them, 
such as bacteria, has been largely characterized (Ullman's Encyclopedia of Industrial 
5 Chemistry, "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996; Michal, G. (1999) 
Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
& Sons; Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 
Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 

10 1-3, 1994 ait Penang, Malaysia, AOCS Press: Champaign, IL X, 374 S). 

Thiamin (vitamin Bi) is produced by the chemical coupling of pyrimidine and 
thiazole moieties. Riboflavin (vitamin B2) is synthesized from guanosine-5' -triphosphate 
(OTP) and ribose-5 '-phosphate. Riboflavin, in turn, is utilized for the synthesis of flavin 
mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The family of 

1 5 compounds collectively termed 'vitamin Be' (e.g. , pyridoxine, pyridoxamine, pyridoxa- 
5'-phosphaite, and the commercially used pyridoxin hydrochloride) are all derivatives of 
the common structural unit, 5-hydroxy-6-methylpyridine. Pantothenate (pantothenic 
acid, (R)-(+)-N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-p-alanine) can be produced 
either by chemical synthesis or by fermentation. The fmal steps in pantothenate 

20 biosynthesis consist of the ATP-driven condensation of p-alanine and pantoic acid. The 
enzymes responsible for the biosynthesis steps for the conversion to pantoic acid, to (3- 
alanine and for the condensation to panthotenic acid are known. The metabolically 
active form of pantothenate is Coenzyme A, for which the biosynthesis proceeds in 5 
enzymatic steps. Pantothenate, pyridoxal-5'-phosphate, cysteine and ATP are the 

25 precursors of Coenzyme A. These enzymes not only catalyze the formation of 
panthothante, but also the production of (R)-pantoic acid, (R)-pantolacton, (R)- 
panthenol (provitamin B5), pantetheine (and its derivatives) and coenzyme A. 

Biotin biosynthesis from the precursor molecule pimeloyl-CoA in 
microorganisms has been studied in detail and several of the genes involved have been 

30 identified. Many of the corresponding proteins have been found to also be involved in 
Fe-cluster synthesis and are members of the nifS class of proteins. Lipoic acid is 
derived from octanoic acid, and serves as a coenzyme in energy metabolism, where it 
becomes part of the pyruvate dehydrogenase complex and the a-ketoglutarate 
dehydrogenase complex. The folates are a group of substances which are all derivatives 

35 of folic acid, which is turn is derived from L-glutamic acid, p-amino-benzoic acid and 6- 
methylpterin. The biosynthesis of folic acid and its derivatives, starting from the 
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metabolism intermediates guanosine-5' -triphosphate (OTP), L-glutamic acid and p- 
amino-benzoic acid has been studied in detail in certain microorganisms. 

Corrinoids (such as the cobalamines and particularly vitamin B12) and 
porphyrines belong to a group of chemicals characterized by a tetrapyrole ring system. 
5 The biosynthesis of vitamin B12 is sufficiently complex that it has not yet been 

completely characterized, but many of the enzymes and substrates involved are now 
known. Nicotinic acid (nicotinate), and nicotinamide are pyridine derivatives which are 
also termed 'niacin'. Niacin is the precursor of the important coenzymes NAD 
(nicotinamide adenine dinucleotide) and NAD? (nicotinamide adenine dinucleotide 

1 0 phosphate) and their reduced forms. 

The large-scale production of these compounds has largely relied on cell-free 
chemical syntheses, though some of these chemicals have also been produced by large- 
scale culture of microorganisms, such as riboflavin, Vitamin B6, pantothenate, and 
biotin. Only Vitamin B12 is produced solely by fermentation, due to the complexity of 

1 5 its synthesis. In vitro methodologies require significant inputs of materials and time, 
often at great cost. 

C. Purine, Pyrimidine, Nucleoside and Nucleotide Metabolism and Uses 

Purine and pyrimidine metabolism genes and their corresponding proteins are 

20 important targets for the therapy of tumor diseases and viral infections. The language 
"purine" or "pyrimidine" includes the nitrogenous bases which are constituents of 
nucleic acids, co-enzymes, and nucleotides. The term "nucleotide" includes the basic 
structural uinits of nucleic acid molecules, which are comprised of a nitrogenous base, a 
pentose sugar (in the case of RNA, the sugar is ribose; in the case of DNA, the sugar is 

25 D-deoxyribose), and phosphoric acid. The language "nucleoside" includes molecules 
which serve as precursors to nucleotides, but which are lacking the phosphoric acid 
moiety that nucleotides possess. By inhibiting the biosynthesis of these molecules, or 
their mobilization to form nucleic acid molecules, it is possible to inhibit RNA and DNA 
synthesis; by inhibiting this activity in a fashion targeted to cancerous cells, the ability 

30 of tumor cells to divide and replicate may be inhibited. Additionally, there are 

nucleotides which do not form nucleic acid molecules, but rather serve as energy stores 
{i.e., AMP) or as coenzymes {i.e., FAD and NAD). 

Several publications have described the use of these chemicals for these medical 
indications, by influencing purine and/or pyrimidine metabolism {e.g. Christopherson, 

35 R.l. and Lyons, S.D. (1990) "Potent inhibitors of de novo pyrimidine and purine 

biosynthesis as chemotherapeutic agents." Med. Res. Reviews 10: 505-548). Studies of 
enzymes involved in purine and pyrimidine metabolism have been focused on the 
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development of new drugs which can be used, for example, as immunosuppressants or 
anti-proliferants (Smith, J.L., (1995) "Enzymes in nucleotide synthesis." Curr. Opin. 
Struct. Biol 5: 752-757; (1995) Biochem Soc. Transact. 23: 877-902). However, purine 
and pyrimidine bases, nucleosides and nucleotides have other utilities: as intermediates 
5 in the biosynthesis of several fine chemicals (e.g. , thiamine, S-adenosyl-methionine, 
folates, or riboflavin), as energy carriers for the cell (e.g., ATP or GTP), and for 
chemicals themselves, commonly used as flavor enhancers (e.g., IMP or GMP) or for 
several medicinal applications (see, for example, Kuninaka, A. (1996) Nucleotides and 
Related Compounds in Biotechnology vol. 6, Rehm et al, eds. VCH: Weinheim, p. 561- 

10 612). Also, enzymes involved in purine, pyrimidine, nucleoside, or nucleotide 
metabolism are increasingly serving as targets against which chemicals for crop 
protection, including fungicides, herbicides and insecticides, are developed. 

The metabolism of these compoimds in bacteria has been characterized (for 
reviews see, for example, Zalkin, H. and Dixon, J.E. (1992) 'We novo purine nucleotide 

1 5 biosynthesis", in: Progress in Nucleic Acid Research and Molecular Biology, vol. 42, 
Academic Press:, p. 259-287; and Michal, G. (1999) "Nucleotides and Nucleosides", 
Chapter 8 in: Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, 
Wiley: New York). Purine metabolism has been the subject of intensive research, and is 
essential to the normal functioning of the cell. Impaired purine metabolism in higher 

20 animals can cause severe disease, such as gout. Purine nucleotides are synthesized from 
ribose-5-phosphate, in a series of steps through the intermediate compound inosine-5'- 
phosphate (IMP), resuhing in the production of guanosine-5' -monophosphate (GMP) or 
adenosine-5' -monophosphate (AMP), from which the triphosphate forms utilized as 
nucleotides are readily formed. These compounds are also utilized as energy stores, so 

25 their degradation provides energy for many different biochemical processes in the cell. 
Pyrimidine biosynthesis proceeds by the formation of uridine-5' -monophosphate (UMP) 
from ribose-5-phosphate. UMP, in turn, is converted to cytidine-5' -triphosphate (CTP). 
The deoxy - forms of all of these nucleotides are produced in a one step reduction 
reaction from the diphosphate ribose form of the nucleotide to the diphosphate 

30 deoxyribose form of the nucleotide. Upon phosphorylation, these molecules are able to 
participate in DNA synthesis. 

D. Trehalose Metabolism and Uses 

Trehalose consists of two glucose molecules, bound in a, a-1,1 linkage. It is 
35 commonly used in the food industry as a sweetener, an additive for dried or frozen 
foods, and in beverages. However, it also has applications in the pharmaceutical, 
cosmetics and biotechnology industries (see, for example, Nishimoto et al, (1998) U.S. 
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PatentNo. 5,759,610; Singer, M.A. and Lindquist, S. (1998) Trends Biotech. 16: 460- 
467; Paiva, C.L.A. and Panek, A.D. (1996) Biotech. Ann. Rev. 2: 293-314; and 
Shiosaka, M. (1997) J. Japan 172: 97-102). Trehalose is produced by enzymes from 
many microorganisms and is naturally released into the surrounding medium, from 
5 which it can be collected using methods known in the art. 

II. Resistance to Damage from Chemicals, Environmental Stress, and Antibiotics 
Production of fine chemicals is typically performed by large-scale culture of 
bacteria developed to produce and secrete large quantities of these molecules. However, 
1 0 this type of large-scale fermentation results in the subjection of the microorganisms to 
stresses of various kinds. These sfresses include environmental stress and chemical 
stress. 

A. Resistance to Environmental Stress 

1 5 Examples of environmental stresses typically encountered in large-scale 

fermentative culture include mechanical sfress, heat stress, stress due to limited oxygen, 
stress due to oxygen radicals, pH stress, and osmotic stress. The stirring mechanism 
used in most large-scale fermentors to ensure aeration of the culture produces heat, thus 
increasing the temperature of the culture. Increases in temperature induce the well- 

20 characterized heat shock response, in which a set of proteins are expressed which not 
only aid in the survival of the bacterium in the face of high temperatures, but also 
increase survival in response to a number of other environmental stresses (see 
Neidhardt, F.C., et al, eds. (1996) E. coli and Salmonella. ASM Press: Washington, 
D.C., p. 1382-1399; Wosten, M. M. (1998) FEMS Microbiology Reviews 22(3): 127-50; 

25 Bahl, H. et al. (1995) FEMS Microbiology Reviews 17(3): 341-348; Zimmerman, J.L., 
Cohill, P.R. {\99\)New Biologist 3(7): 641-650; Samah, A., and Orrenius, S. (1998) 
Cell. Stress Chaperones 3(4): 228-236, and references contained therein from each of 
these citations). Regulation of the heat shock response in bacteria is facilitated by 
specific sigma factors and other cellular regulators of gene expression (Hecker, M., 

30 Volker, U (1998). Molecular Microbiology 29(5): 1 129-1 136). One of the largest 
problems that the cell encounters when exposed to high temperature is that protein 
folding is impaired; nascent proteins have sufficient kinetic energy in high temperature 
circumstances that it is difficuh for the growing polypeptide chain to remain in a stable 
conformation long enough to fold properly. Thus, two of the key types of proteins 

35 expressed during the heat shock response consist of chaperones (proteins which assist in 
the folding or unfolding of other proteins - see, e.g. Fink, A.L. (1999) Physiol. Rev. 
79(2): 425-449), and proteases, which can destroy any improperly folded proteins. 
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Examples of chaperones expressed during the heat shock response include GroEL and 
DNAK; proteases known to be expressed during this cellular reaction to heat shock 
include Lon, FtsH, and ClpB. 

Other environmental stresses besides heat may also provoke a stress response. 
5 Though the fermentor stirring process is meant to introduce oxygen into the culture, 
oxygen may remain in limited supply, particularly when the culture is advanced in 
growth and the oxygen needs of the culture are thereby increased; an insufficient supply 
of oxygen is another stress for the microorganism. Cells in fermentor cultures are also 
subjected to a number of osmotic stresses, particularly when nutrients are added to the 

1 0 culture, resulting in a high extracellular and low intracellular concentration of these 
molecules. Further, the large quantities of the desired molecules produced by these 
organisms in culture may contribute to osmotic stress of the bacteria. Lastly, aerobic 
metabolism such as that used by C. glutamicum results in carbon dioxide as a waste 
product; secretion of this molecule may acidify the culture medium due to conversion of 

1 5 this molecule to carboxylic acid. Thus, bacteria in culture are also frequently subjected 
to acidic pH stress. The converse may also be true - when high levels of basic waste 
molecules such as ammonium are present in the culture medium, the bacteria in culture 
may be subjected to basic pH stress as well. 

To combat such envirormiental stresses, bacteria have elegant gene systems 

20 which are expressed upon exposure to one or more stresses, such as the aforementioned 
heat shock system. Genes expressed in response to osmotic stress, for example, encode 
proteins capable of transporting or synthesizing compatible solutes such that osmotic 
intake or export of a particular molecule is slowed to manageable levels. Other examples 
of stress-induced bacterial proteins are those involved in trehalose biosynthesis, those 

25 encoding enzymes involved in ppGpp metabolism, those involved in signal transduction, 
particularly those encoding two-component systems which are sensitive to osmotic 
pressure, aad those encoding transcription factors which are responsive to a variety of 
stress factors {e.g., RssB analogues and/or sigma factors). Many other such genes and 
their protein products are known in the art. 

30 

B. Resistance to Chemical Stress 

Aside from environmental stresses, cells may also experience a number of 
chemical stresses. These may fall into two categories. The first are natural waste 
products of metabolism and other cellular processes which are secreted by the cell to the 
35 surrounding medium. The second are chemicals present in the extracellular medium 

which do not originate from the cell. Generally, when cells excrete toxic waste products 
from the concentrated intracellular cytoplasm into the relatively much more dilute 
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extracellulax medium, these products dissipate such that extracellular levels of the 
possibly toxic compound are quite low. However, in large-scale fermentative culture of 
the bacterium, this may not be the case: so many bacteria are grown in a relatively small 
environment and at such a high metabolic rate that waste products may accumulate in 
5 the medium to nearly toxic levels. Examples of such wastes are carbon dioxide, metal 
ions, and reactive oxygen species such as hydrogen peroxide. These compounds may 
interfere with the activity or structure of cell surface molecules, or may re-enter the cell, 
where they can seriously damage proteins and nucleic acids alike. Certain other 
chemicals hazardous to the normal functioning of cells may be naturally found in the 
10 extracellukir medium. For example, metal ions such as mercury, cadmium, nickel or 
copper are frequently found in water sources, and may form tight complexes with 
cellular enzymes which prevent the normal functioning of these proteins. 

C. Resistance to Antibiotics 

1 5 Bacteriocidal proteins or antibiotics, may also be found in the extracellular 

milieu, either through the intervention of the researcher, or as a natural product from 
another organism, utilized to gain a competitive advantage. Microorganisms have 
several art-known mechanisms to protect themselves against antimicrobial chemicals. 
Degradation, modification, and export of compounds toxic to the cell are common 

20 methods by which microorganisms eliminate or detoxify antibiotics. Cytoplasmic 

'efflux-purtips' are known in several prokaryotes and show similarities to the so-called 
'multidrug resistance' proteins from higher eukaryotes (Neyfakh, A. A. , et al. (1991) 
Proc. Natl. Acad. Sci. USA 88: 4781-4785). Examples of such proteins include emrAB 
from E. coH (Lomovskaya, O. and K. Lewis (1992) Proc. Natl. Acad. Sci. USA 89: 

25 8938-8942), ImrB from B. subtilis (Kumano, M. et al (1997) Microbiology 143: 2775- 
2782), smr from S aureus (Grinius, E.G. et al. (1992) Plasmid 27: 11 9- 129) or cmr 
from C. glutamicum (Kaidoh, K. et al. (1997) Micro. Drug Resist. 3: 345-350). C. 
glutamicum itself is non-pathogenic, in contrast to several other members of the genus 
Corynebacterium , such as C. diphtheriae or C. pseudotuberculosis. Several pathogenic 

30 Corynebacteria are knovm to have multiple resistances against a variety of antibiotics, 
such as C.Jeikeium and C. urealyticum (Soriano, F. et al. (1995) Antimicrob. Agents 
Chemother. 39: 208-214). 

Lincosamides are recognized as effective antibiotics against Corynebacterium 
species (Soriano, F. et al. (1995) Antimicrob. Agents Chemother. 39: 208-214). An 

35 unexpected result of the present invention was the identification of a gene encoding a 
lincosamide-resistance protein (in particular, a lincomycin-resistance protein). The 
LMRB protein from C. glutamicum shows 40% homology to the product of the ImrB 
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gene from B. subtilis (see Genbank accession no. AL009126), as calculated using 
version 1.7 of the program CLUSTALW (Thompson, J.D., Higgins, D.G., Gibson, T. J. 
(1994) Nucl. Acids Res. 22: 4673-4680) using standard parameters (PAIRWISE 
ALIGNMENT PARAMETERS: slow/accurate alignments: Gap Open Penalty = 10.00, 
5 Gap Extension Penalty = 0.10, Protein weight matrix = BLOSUM 30, DNA weight 
matrix = lUB, Fast/Approximate alignments: Gap penalty = 3, K-tuple (word) size = 1, 
No. of top diagonals = 5, Window size = 5, Toggle Slow/Fast pairwise alignments = 
slow. Multiple alignment parameters: Gap Opening Penalty = 10.00, Gap Extension 
Penalty = 0.05, Delay divergent sequences = 40%, DNA transitions weight = 0.50, 
1 0 Protein weight matrix = BLOSUM series, DNA weight matrix = TUB, Use negative 
matrix = OFF). 

Environmental stress, chemical stress, and antibiotic or other antimicrobial 
stress may influence the behavior of the microorganisms during fermentor culture, and 
may have an impact on the production of the desired compound from these organisms. 

1 5 For example, osmotic stress of a microorganism may cause inappropriate or 

inappropriELtely rapid uptake of one or more compounds which can ultimately lead to 
cellular damage or death due to osmotic shock. Similarly, chemicals present in the 
culture, either exogenously added (e.g., antimicrobial compoimds intended to eliminate 
unwanted microbes) or generated by the bacteria themselves (e.g., waste compounds 

20 such as heaivy metals or oxygen radicals, or even antimicrobial compounds) may result 
in inhibition of fine chemical production or even death of the organism. The genes of 
the invention encode C. glutamicum proteins which act to prevent cell damage or death, 
by specifically counteracting the source or effect of the environmental or chemical 
stress. 

25 

III. Elements and Methods of the Invention 

The present invention is based, at least in part, on the discovery of novel 
molecules, referred to herein as SRT nucleic acid and protein molecules, which increase 
the ability of C. glutamicum to survive in chemically or environmentally hazardous 

30 settings. In one embodiment, the SRT molecules function to confer resistance to one or 
more environmental or chemical stresses to C, glutamicum. In a preferred embodiment, 
the activity of the SRT molecules of the present invention has an impact on the 
production of a desired fine chemical by this organism. In a particularly preferred 
embodiment, the SRT molecules of the invention are modulated in activity, such that the 

35 yield, production, and/or efficiency of production of one or more fine chemicals from C. 
glutamicum is also modulated. 
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The language, "SRT protein" or "SRT polypeptide" includes proteins which 
participate in the resistance of C glutamicum to one or more environmental or chemical 
stresses. Examples of SRT proteins include those encoded by the SRT genes set forth in 
Table 1 and Appendix A. The terms "SRT gene" or "SRT nucleic acid sequence" 
5 include nucleic acid sequences encoding an SRT protein, which consist of a coding 
region and also corresponding untranslated 5' and 3' sequence regions. Examples of 
SRT genes include those set forth in Table 1. The terms "production" or "productivity" 
are art-recognized and include the concentration of the fermentation product (for 
example, the desired fine chemical) formed within a given time and a given 

1 0 fermentation volume {e.g. , kg product per hour per liter). The term "efficiency of 

production" includes the time required for a particular level of production to be achieved 
(for example, how long it takes for the cell to attain a particular rate of output of a fine 
chemical). The term "yield" or "product/carbon yield" is art-recognized and includes 
the efficiency of the conversion of the carbon source into the product {i.e., fine 

1 5 chemical). This is generally written as, for example, kg product per kg carbon source. 
By increasing the yield or production of the compound, the quantity of recovered 
molecules, or of useful recovered molecules of that compound in a given amount of 
culture over a given amount of time is increased. The terms "biosynthesis" or a 
"biosyntheiic pathway" are art-recognized and include the synthesis of a compound, 

20 preferably :an organic compound, by a cell from intermediate compounds in what may 
be a multistep and highly regulated process. The terms "degradation" or a "degradation 
pathway" are art-recognized and include the breakdown of a compound, preferably an 
organic compound, by a cell to degradation products (generally speaking, smaller or less 
complex molecules) in what may be a multistep and highly regulated process. The 

25 language "metabolism" is art-recognized and includes tiie totality of the biochemical 
reactions that take place in an organism. The metabolism of a particular compound, 
then, {e.g., the metabolism of an amino acid such as glycine) comprises the overall 
biosynthetic, modification, and degradation pathways in the cell related to this 
compound. The terms "resistance" and "tolerance" are art-known and include the ability 

30 of a cell to not be affected by exposure to a chemical or an environment which would 
otherwise be detrimental to the normal functioning of these organisms. The terms 
"stress" or "hazard" include factors which are detrimental to the normal functioning of 
cells such as C. glutamicum. Examples of stresses include "chemical stress", in which a 
cell is exposed to one or more chemicals which are detrimental to the cell, and 

35 "enviroimiental stress" where a cell is exposed to an environmental condition outside of 
those to which it is adapted. Chemical stresses may be either natural metabolic waste 
products such as, but not limited to reactive oxygen species or carbon dioxide, or 
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chemicals otherwise present in the environment, including, but not limited to heavy 
metal ions or bacteriocidal proteins such as antibiotics. Environmental stresses may be, 
but are not limited to temperatures outside of the normal range, suboptimal oxygen 
availability, osmotic pressures, or extremes of pH, for example. 
5 In another embodiment, the SRT molecules of the invention are capable of 

modulating the production of a desired molecule, such as a fme chemical, in a 
microorganism such as C. glutamicum. Using recombinant genetic techniques, one or 
more of the SRT proteins of the invention may be manipulated such that its function is 
modulated. The alteration of activity of stress response, resistance or tolerance genes 

10 such that the cell is increased in tolerance to one or more stresses may improve the 
ability of that cell to grow and mukiply in the relatively stressful conditions of large- 
scale fermentor culture. For example, by overexpressing or engineering a heat-shock 
induced chaperone molecule such that it is optimized in activity, one may increase the 
ability of the bacterium to correctly fold proteins in the face of nonoptimal temperature 

1 5 conditions. By having fewer misfolded (and possibly misregulated or nonfunctional) 
proteins, the cell is increased in its ability to function normally in such a culture, which 
should in turn provide increased viability. This overall increase in number of cells 
having greater viability and activity in the culture should also result in an increase in the 
yield, production, and/or efficiency of production of one or more desired fme chemicals, 

20 due at least to the relatively greater number of cells producing these chemicals in the 
culture. 

The isolated nucleic acid sequences of the invention are contained within the 
genome of a Corynebacterium glutamicum strain available through the American Type 
Culture Collection, given designation ATCC 13032. The nucleotide sequence of the 

25 isolated C glutamicum SRT DNAs and the predicted amino acid sequences of the C. 
glutamicum SRT proteins are shown in Appendices A and B, respectively. 
Computational analyses were performed which classified and/or identified these 
nucleotide sequences as sequences which encode chemical and environmental stress, 
resistance, and tolerance proteins. 

30 The present invention also pertains to proteins which have an amino acid 

sequence which is substantially homologous to an amino acid sequence of Appendix B. 
As used herein, a protein which has an amino acid sequence which is substantially 
homologous to a selected amino acid sequence is least about 50% homologous to the 
selected amino acid sequence, e.g., the entire selected amino acid sequence. A protein 

35 which has an amino acid sequence which is substantially homologous to a selected 

amino acid sequence can also be least about 50-60%, preferably at least about 60-70%, 
and more preferably at least about 70-80%, 80-90%, or 90-95%, and most preferably at 
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least about 96%, 97%, 9S%, 99% or more homologous to the selected amino acid 
sequence. Ranges and identity values intermediate to the above-recited values, (e.g., 
75%-80% identical, 85-87% identical, 91-92%o identical) are also intended to be 
encompassed by the present invention. For example, ranges of identity values using a 
5 combinatio q of any of the above values recited as upper and/or lower limits are intended 
to be included. 

The SRT proteins or biologically active portions or fragments thereof of the 
invention c;an confer resistance or tolerance to one or more chemical or environmental 
stresses, or may have one or more of the activities set forth in Table 1 . 
10 Various aspects of the invention are described in further detail in the following 

subsections: 

A. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 

15 encode SRT polypeptides or biologically active portions thereof, as well as nucleic acid 
fragments sufficient for use as hybridization probes or primers for the identification or 
amplification of SRT-encoding nucleic acid (e.g. , SRT DNA). As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA) and RNA molecules (e.g., mRNA) and analogs of the DNA or RNA generated 

20 using nucleotide analogs. This term also encompasses untranslated sequence located at 
both the 3' and 5' ends of the coding region of the gene: at least about 100 nucleotides 
of sequence upstream from the 5' end of the coding region and at least about 20 
nucleotides of sequence downstream from the 3 'end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 

25 double-stra.nded DNA. An "isolated" nucleic acid molecule is one which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic 
acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 

30 various embodiments, the isolated SRT nucleic acid molecule can contain less than 
about 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which 
naturally flank the nucleic acid molecule in genomic DNA of the cell from which the 
nucleic acid is derived (e.g, a C. glutamicum cell). Moreover, an "isolated" nucleic acid 
molecule, such as a DNA molecule, can be substantially free of other cellular material, 

35 or culture medium when produced by recombinant techniques, or chemical precursors or 
other chemicals when chemically synthesized. 
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A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule 
having a nucleotide sequence of Appendix A, or a portion thereof, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. 
For example, a C. glutamicum SRT DNA can be isolated from a C. glutamicum library 
5 using all or portion of one of the sequences of Appendix A as a hybridization probe and 
standard hybridization techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and 
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed.. Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 
Moreover, a nucleic acid molecule encompassing all or a portion of one of the sequences 

1 0 of Appendix A can be isolated by the polymerase chain reaction using oligonucleotide 
primers designed based upon this sequence {e.g., a nucleic acid molecule encompassing 
all or a portion of one of the sequences of Appendix A can be isolated by the polymerase 
chain reaction using oligonucleotide primers designed based upon this same sequence of 
Appendix A). For example, mRNA can be isolated from normal endothelial cells {e.g., 

1 5 by the guanidinium-thiocyanate extraction procediire of Chirgwin et al. (1 979) 

Biochemistry 18: 5294-5299) and DNA can be prepared using reverse transcriptase {e.g., 
Moloney MLV reverse transcriptase, available from Gibco/BRL, Bethesda, MD; or 
AMV reverse transcriptase, available from Seikagaku America, Inc., St. Petersburg, FL). 
Synthetic oligonucleotide primers for polymerase chain reaction amplification can be 

20 designed based upon one of the nucleotide sequences shovm in Appendix A. A nucleic 
acid of the invention can be amplified using cDNA or, alternatively, genomic DNA, as a 
template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 

25 oligonucleotides corresponding to an SRT nucleotide sequence can be prepared by 
standard synthetic techniques, e.g., using an automated DNA synthesizer. 

In a preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises one of the nucleotide sequences shown in Appendix A. The sequences of 
Appendix A correspond to the Corynebacterium glutamicum SRT DNAs of the 

30 invention. This DNA comprises sequences encoding SRT proteins (i.e., the "coding 

region", indicated in each sequence in Appendix A), as well as 5' untranslated sequences 
and 3' untranslated sequences, also indicated in Appendix A. Alternatively, the nucleic 
acid molecule can comprise only the coding region of any of the sequences in Appendix 
A. 

35 For the purposes of this application, it will be understood that each of the 

sequences set forth in Appendix A has an identifying RXA, RXN, or RXSnumber 
having the designation "RXA", "RXN", or "RXS" followed by 5 digits {i.e.. 
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RXA01524, RXN00493, or RXS01027). Each of these sequences comprises up to three 
parts: a 5' upstream region, a coding region, and a downstream region. Each of these 
three regions is identified by the same RXA, RXN, or RXS designation to eUminate 
confusion. The recitation "one of the sequences in Appendix A", then, refers to any of 
5 the sequences in Appendix A, which may be distinguished by their differing RXA, 
RXN, or RXS designations. The coding region of each of these sequences is translated 
into a corresponding amino acid sequence, which is set forth in Appendix B. The 
sequences of Appendix B are identified by the same RXA, RXN, or RXS designations 
as Appendix A, such that they can be readily correlated. For example, the amino acid 

1 0 sequence in Appendix B designated RXAO 1 524 is a translation of the coding region of 
the nucleotide sequence of nucleic acid molecule RXAO 1524 in Appendix A, the amino 
acid sequence in Appendix B designated RXN00034 is a translation of the coding region 
of the nucleotide sequence of nucleic acid molecule RXN00034 in Appendix A, and the 
amino acid sequence in Appendix B designated RXS00568 is a translation of the coding 

1 5 region of the nucleotide sequence of nucleic acid molecule RXS00568 in Appendix A. 
Each of the RXA, RXN, and RXS nucleotide and amino acid sequences of the invention 
has also been assigned a SEQ ID NO, as indicated in Table 1 . 

Several of the genes of the invention are "F-designated genes". An F-designated 
gene includes those genes set forth in Table 1 which have an 'F' in front of the RXA, 

20 RXN, or RXS designation. For example, SEQ ID NO:7, designated, as indicated on 

Table 1, as "F RXA00498", is an F-designated gene, as are SEQ ID NOs: 25, 33, and 37 
(designated on Table 1 as "F RXA01345", "F RXA02543", and "F RXA02282", 
respectively). 

In one embodiment, the nucleic acid molecules of the present invention are not 
25 intended to include those compiled in Table 2. In the case of the dapD gene, a sequence 
for this gene was published in Wehrmann, A., et al. (1998) J. Bacterial. 180(12): 3159- 
3 165. However, the sequence obtained by the inventors of the present application is 
significantly longer than the published version. It is believed that the published version 
relied on an incorrect start codon, and thus represents only a fragment of the actual 
30 coding region. 

In jmother preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of one of the 
nucleotide sequences shown in Appendix A, or a portion thereof A nucleic acid 
molecule which is complementary to one of the nucleotide sequences shown in 
35 Appendix A is one which is sufficiently complementary to one of the nucleotide 
sequences shown in Appendix A such that it can hybridize to one of the nucleotide 
sequences shown in Appendix A, thereby forming a stable duplex. 
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In still another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleotide sequence which is at least about 50%, 51%, 52%, 53%), 
54%), 55%o, 56%, 57%), 58%, 59%o, or 60%, preferably at least about 61%, 62%, 63%, 
64%, 65%o, 66%, 67%, 68%), 69%., or 70%)%), more preferably at least about 71%., 72%., 
5 73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 
87%, 88%, 89%, or 90%, or 91%., 92%, 93%, 94%, and even more preferably at least 
about 95%, 96%, 97%o, 98%o, 99% or more homologous to a nucleotide sequence shown 
in Appendix A, or a portion thereof. Ranges and identity values intermediate to the 
above-recited ranges, (e.g., 70-90% identical or 80-95%. identical) are also intended to 

1 0 be encompassed by the present invention. For example, ranges of identity values using 
a combination of any of the above values recited as upper and/or lower limits are 
intended to be included. In an additional preferred embodiment, an isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes, e.g., 
hybridizes under stringent conditions, to one of the nucleotide sequences shown in 

1 5 Appendix A, or a portion thereof. 

Moreover, the nucleic acid molecule of the invention can comprise only a 
portion of the coding region of one of the sequences in Appendix A, for example a 
fragment which can be used as a probe or primer or a fragment encoding a biologically 
active portion of an SRT protein. The nucleotide sequences determined from the 

20 cloning of the SRT genes from C. glutamicum allows for the generation of probes and 
primers designed for use in identifying and/or cloning SRT homologues in other cell 
types and organisms, as well as SRT homologues from other Corynebacteria or related 
species. The probe/primer typically comprises substantially purified oligonucleotide. 
The oligonucleotide typically comprises a region of nucleotide sequence that hybridizes 

25 under stringent conditions to at least about 12, preferably about 25, more preferably 

about 40, 50 or 75 consecutive nucleotides of a sense strand of one of the sequences set 
forth in Appendix A, an anti-sense sequence of one of the sequences set forth in 
Appendix A, or naturally occurring mutants thereof Primers based on a nucleotide 
sequence of Appendix A can be used in PGR reactions to clone SRT homologues. 

30 Probes based on the SRT nucleotide sequences can be used to detect ttanscripts or 
genomic sequences encoding the same or homologous proteins. In preferred 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 
group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- 
factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 

35 which misexpress an SRT protein, such as by measuring a level of an SRT-encoding 
nucleic acid in a sample of cells, e.g., detecting SRT mRNA levels or determining 
whether a genomic SRT gene has been mutated or deleted. 
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In one embodiment, the nucleic acid molecule of the invention encodes a protein 
or portion thereof which includes an amino acid sequence which is sufficiently 
homologous to an amino acid sequence of Appendix B such that the protein or portion 
thereof maintains the ability to confer resistance or tolerance of C. glutamicum to one or 
5 more chemical or environmental stresses. As used herein, the language "sufficiently 
homologous" refers to proteins or portions thereof which have amino acid sequences 
which include a minimum number of identical or equivalent {e.g., an amino acid residue 
which has a similar side chain as an amino acid residue in one of the sequences of 
Appendix B) amino acid residues to an amino acid sequence of Appendix B such that 

1 0 the protein or portion thereof is capable of participating in the resistance of C. 

glutamicum to one or more chemical or environmental stresses. Protein members of 
such metabolic pathways, as described herein, function to increase the resistance or 
tolerance of C. glutamicum to one or more environmental or chemical hazards or 
stresses. Examples of such activities are also described herein. Thus, "the function of 

15 an SRT protein" contributes to the overall resistance of C. glutamicum to elements of its 
surroundings which may impede its normal growth or functioning, and/or contributes, 
either directly or indirectly, to the yield, production, and/or efficiency of production of 
one or more fine chemicals. Examples of SRT protein activities are set forth in Table 1 . 
In another embodiment, the protein is at least about 50-60%, preferably at least 

20 about 60-70%, and more preferably at least about 70-80%, 80-90%, 90-95%, and most 
preferably at least about 96%, 97%, 98%, 99% or more homologous to an entire amino 
acid sequence of Appendix B. Ranges and identity values intermediate to the above- 
recited values, {e.g., 75%-80% identical, 85-87% identical, or 91-92% identical) are also 
intended to be encompassed by the present invention. For example, ranges of identity 

25 values using a combination of any of the above values recited as upper and/or lower 
limits are intended to be included. 

Portions of proteins encoded by the SRT nucleic acid molecules of the invention 
are preferably biologically active portions of one of the SRT proteins. As used herein, 
the term "biologically active portion of an SRT protein" is intended to include a portion, 

30 e.g. , a domain/motif, of an SRT protein that is capable of imparting resistance or 
tolerance to one or more environmental or chemical stresses or hazards, or has an 
activity as set forth in Table 1. To determine whether an SRT protein or a biologically 
active portion thereof can increase the resistance or tolerance of C. glutamicum to one or 
more chemical or environmental stresses or hazards, an assay of enzymatic activity may 

35 be performed. Such assay methods are well known to those of ordinary skill in the art, as 
detailed in Example 8 of the Exemplification. 
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Additional nucleic acid fragments encoding biologically active portions of an 
SRT protein can be prepared by isolating a portion of one of the sequences in Appendix 
B, expressing the encoded portion of the SRT protein or peptide (e.g.,hy recombinant 
expression in vitro) and assessing the activity of the encoded portion of the SRT protein 
5 or peptide. 

The invention further encompasses nucleic acid molecules that differ from one of 
the nucleotide sequences shown in Appendix A (and portions thereof) due to degeneracy 
of the genetic code and thus encode the same SRT protein as that encoded by the 
nucleotide sequences shown in Appendix A. In another embodiment, an isolated nucleic 

1 0 acid molecule of the invention has a nucleotide sequence encoding a protein having an 
amino acid sequence shown in Appendix B. In a still further embodiment, the nucleic 
acid molecule of the invention encodes a foil length C. glutamicum protein which is 
substantially homologous to an amino acid sequence of Appendix B (encoded by an 
open reading frame shown in Appendix A). 

15 It will be understood by one of ordinary skill in the art that in one embodiment 

the sequences of the invention are not meant to include the sequences of the prior art, 
such as those Genbank sequences set forth in Tables 2 or 4 which were available prior to 
the present invention. In one embodiment, the invention includes nucleotide and amino 
acid sequences having a percent identity to a nucleotide or amino acid sequence of the 

20 invention which is greater than that of a sequence of the prior art (e.g. , a Genbank 
sequence (or the protein encoded by such a sequence) set forth in Tables 2 or 4). For 
example, the invention includes a nucleotide sequence which is greater than and/or at 
least 39% identical to the nucleotide sequence designated RXA00084 (SEQ ID 
NO: 189), a nucleotide sequence which is greater than and/or at least 56% identical to the 

25 nucleotide sequence designated RXA00605 (SEQ ID NO: 11), and a nucleotide sequence 
which is greater than and/or at least 50% identical to the nucleotide sequence designated 
RXA00886 (SEQ ID NO:39). One of ordinary skill in the art would be able to calculate 
the lower threshold of percent identity for any given sequence of the invention by 
examining the GAP-calculated percent identity scores set forth in Table 4 for each of the 

30 three top hits for the given sequence, and by subtracting the highest GAP-calculated 
percent identity from 100 percent. One of ordinary skill in the art will also appreciate 
that nucleic acid and amino acid sequences having percent identities greater than the 
lower threshold so calculated {e.g, at least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 
57%, 58%, 59%, or 60%, preferably at least about 61%), 62%, 63%, 64%, 65%, 66%, 

35 67%), 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 
76%, 77%, 78%, 79%), or 80%, 81%, 82%, 83%, 84%, 85%), 86%, 87%, 88%, 89%, or 
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90%, or 91%, 92%, 93%, 94%, and even more preferably at least about 95%, 96%), 97%, 
98%, 99% or more identical) are also encompassed by the invention. 

In addition to the C. glutamicum SRT nucleotide sequences shown in Appendix 
A, it will be appreciated by one of ordinary skill in the art that DNA sequence 
5 polymorphisms that lead to changes in the amino acid sequences of SRT proteins may 
exist within a population {e.g., the C. glutamicum population). Such genetic 
polymorphism in the SRT gene may exist among individuals within a population due to 
natural variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame encoding an SRT protein, 

1 0 preferably a C. glutamicum SRT protein. Such natural variations can typically result in 
1-5% variance in the nucleotide sequence of the SRT gene. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in SRT that are the result of natural 
variation and that do not alter the functional activity of SRT proteins are intended to be 
within the scope of the invention. 

1 5 Nucleic acid molecules corresponding to natural variants and non-C. glutamicum 

homologues of the C. glutamicum SRT DNA of the invention can be isolated based on 
their homology to the C. glutamicum SRT nucleic acid disclosed herein using the C. 
glutamicum DNA, or a portion thereof, as a hybridization probe according to standard 
hybridization techniques under stringent hybridization conditions. Accordingly, in 

20 another era.bodiment, an isolated nucleic acid molecule of the invention is at least 1 5 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. In other embodiments, the 
nucleic acid is at least 30, 50, 100, 250 or more nucleotides in length. As used herein, 
the term "hybridizes under stringent conditions" is intended to describe conditions for 

25 hybridization and washing under which nucleotide sequences at least 60% homologous 
to each other typically remain hybridized to each other. Preferably, the conditions are 
such that sequences at least about 65%), more preferably at least about 70%, and even 
more preferably at least about 75% or more homologous to each other typically remain 
hybridized to each other. Such stringent conditions are known to those of ordinary skill 

30 in the art in the art and can be found in Ausubel et al. , Current Protocols in Molecular 
Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting 
example of stringent hybridization conditions are hybridization in 6X sodium 
chloride/sodium citrate (SSC) at about 45°C, followed by one or more washes in 0.2 X 
SSC, 0.1% SDS at 50-65°C. Preferably, an isolated nucleic acid molecule of the 

35 invention that hybridizes under stringent conditions to a sequence of Appendix A 
corresponds to a naturally-occurring nucleic acid molecule. As used herein, a 
"naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having 
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a nucleotide sequence that occurs in nature (e.g. , encodes a natural protein). In one 
embodiment, the nucleic acid encodes a natural C. glutamicum SRT protein. 

In addition to naturally-occurring variants of the SRT sequence that may exist in 
the population, one of ordinary skill in the art will further appreciate that changes can be 
5 introduced by mutation into a nucleotide sequence of Appendix A, thereby leading to 
changes in the amino acid sequence of the encoded SRT protein, without altering the 
functional ability of the SRT protein. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in a 
sequence of Appendix A. A "non-essential" amino acid residue is a residue that can be 

1 0 ahered from the wild-type sequence of one of the SRT proteins (Appendix B) without 
altering the activity of said SRT protein, whereas an "essential" amino acid residue is 
required for SRT protein activity. Other amino acid residues, however, {e.g., those that 
are not conserved or only semi-conserved in the domain having SRT activity) may not 
be essential for activity and thus are likely to be amenable to alteration without altering 

15 SRT activity. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding SRT proteins that contain changes in amino acid residues that are not essential 
for SRT activity. Such SRT proteins differ in amino acid sequence from a sequence 
contained in Appendix B yet retain at least one of the SRT activities described herein. 

20 In one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least about 
50% homologous to an amino acid sequence of Appendix B and is capable of increasing 
the resistance or tolerance of C. glutamicum to one or more environmental or chemical 
stresses, or has one or more of the activities set forth in Table 1. Preferably, the protein 

25 encoded by the nucleic acid molecule is at least about 50-60% homologous to one of the 
sequences in Appendix B, more preferably at least about 60-70%. homologous to one of 
the sequences in Appendix B, even more preferably at least about 70-80%., 80-90%., 90- 
95%o homologous to one of the sequences in Appendix B, and most preferably at least 
about 96%o, 97%, 98%, or 99%o homologous to one of the sequences in Appendix B. 

30 To determine the percent homology of two amino acid sequences {e.g. , one of 

the sequences of Appendix B and a mutant form thereof) or of two nucleic acids, the 
sequences are aligned for optimal comparison purposes {e.g., gaps can be introduced in 
the sequence of one protein or nucleic acid for optimal alignment with the other protein 
or nucleic acid). The amino acid residues or nucleotides at corresponding amino acid 

35 positions or nucleotide positions are then compared. When a position in one sequence 
{e.g., one of the sequences of Appendix B) is occupied by the same amino acid residue 
or nucleotide as the corresponding position in the other sequence {e.g., a mutant form of 
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the sequence selected from Appendix B), then the molecules are homologous at that 
position (i.e., as used herein amino acid or nucleic acid "homology" is equivalent to 
amino acid or nucleic acid "identity"). The percent homology between the two 
sequences is a function of the number of identical positions shared by the sequences 
5 (/. e. , % homology = # of identical positions/total # of positions x 1 00). 

An isolated nucleic acid molecule encoding an SRT protein homologous to a 
protein sequence of Appendix B can be created by introducing one or more nucleotide 
substitutions, additions or deletions into a nucleotide sequence of Appendix A such that 
one or more amino acid substitutions, additions or deletions are introduced into the 

1 0 encoded protein. Mutations can be introduced into one of the sequences of Appendix A 
by standard techniques, such as site-directed mutagenesis and PCR-mediated 
mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative amino acid substitution" is 
one in which the amino acid residue is replaced with an amino acid residue having a 

1 5 similar side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains (e.g., 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 

20 proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g. , 

threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an SRT 
protein is preferably replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 

25 along all or part of an SRT coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for an SRT activity described herein to identify 
mutants that retain SRT activity. Following mutagenesis of one of the sequences of 
Appendix A, the encoded protein can be expressed recombinantly and the activity of the 
protein can be determined using, for example, assays described herein (see Example 8 of 

30 the Exemplification). 

In addition to the nucleic acid molecules encoding SRT proteins described 
above, another aspect of the invention pertains to isolated nucleic acid molecules which 
are antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence 
which is complementary to a "sense" nucleic acid encoding a protein, e.g., 

35 complementary to the coding strand of a double-stranded DNA molecule or 

complementary to an mRNA sequence. Accordingly, an antisense nucleic acid can 
hydrogen bond to a sense nucleic acid. The antisense nucleic acid can be 
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complementary to an entire SRT coding strand, or to only a portion thereof. In one 
embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of the 
coding strand of a nucleotide sequence encoding an SRT protein. The term "coding 
region" refers to the region of the nucleotide sequence comprising codons which are 
5 translated into amino acid residues (e.g. , the entire coding region of SEQ ID NO.: 120 
(RXA00600) comprises nucleotides 1 to 1098). In another embodiment, the antisense 
nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a 
nucleotide sequence encoding SRT. The term "noncoding region" refers to 5' and 3' 
sequences which flank the coding region that are not translated into amino acids (i.e., 

1 0 also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding SRT disclosed herein (e.g., the 
sequences set forth in Appendix A), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick base pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of SRT mRNA, but 

1 5 more preferably is an oligonucleotide which is antisense to only a portion of the coding 
or noncodiag region of SRT mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of SRT mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 
50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 

20 using chemical synthesis and enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can 
be chemiccilly synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nucleic 

25 acids, e.g. , phosphorothioate derivatives and acridine substituted nucleotides can be 
used. Examples of modified nucleotides which can be used to generate the antisense 
nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5- 
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 

30 dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1- 
methylguanine, 1 -methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2- 
methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D- 
mannosylqueosine, 5'-methoxycarboxymethyluracil, 5 -methoxy uracil, 2-methylthio-N6- 

35 isopentenyladenine, uracil- 5 -oxy acetic acid (v), wybutoxosine, pseudouracil, queosine, 
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 
oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3- 
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amino-3-N~2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense orientation (i.e., RNA 
transcribed from the inserted nucleic acid will be of an antisense orientation to a target 
5 nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a cell or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding an SRT protein to thereby inhibit expression of the 
protein, e.g. , by inhibiting transcription and/or translation. The hybridization can be by 

1 0 conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. The antisense molecule can 
be modified such that it specifically binds to a receptor or an antigen expressed on a 
selected cell surface, e.g., by linking the antisense nucleic acid molecule to a peptide or 

1 5 an antibody which binds to a cell surface receptor or antigen. The antisense nucleic acid 
molecule can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense molecules, vector constructs in 
which the antisense nucleic acid molecule is placed under the control of a strong 
prokaryotic, viral, or eukaryotic promoter are preferred. 

20 In yet another embodiment, the antisense nucleic acid molecule of the invention 

is an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual (3-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids. 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2'-o- 

25 methylribonucleotide (Inoue et al. (1987) Nucleic Acids Res. 15:6131-6148) or a 
chimeric RNA-DNA analogue (Inoue et al. (1987) FEES Lett. 215:327-330). 

In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 
capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 

30 have a complementary region. Thus, ribozymes {e.g., hammerhead ribozymes 
(described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 
catalytically cleave SRT mRNA transcripts to thereby inhibit translation of SRT mRNA. 
A ribozyme having specificity for an SRT-encoding nucleic acid can be designed based 
upon the nucleotide sequence of an SRT cDNA disclosed herein {i.e., SEQ ID NO:l 19 

35 (RXA00600 in Appendix A)). For example, a derivative of a Tetrahymena L-19 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in an SRT-encoding mRNA. 
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See, e.g., Cech et al. U.S. Patent No. 4,987,071 and Cech et al. U.S. Patent No. 
5,1 16,742. Alternatively, SRT mRNA can be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e.g.. Battel, D. and 
Szostak, J.W. (1993) Science 261:1411-1418. 
5 Alternatively, SRT gene expression can be inhibited by targeting nucleotide 

sequences complementary to the regulatory region of an SRT nucleotide sequence {e.g., 
an SRT promoter and/or enhancers) to form triple helical structures that prevent 
transcription of an SRT gene in target cells. See generally, Helene, C. (1991) 
Anticancer Drug Des. 6(6):569-84; Helene, C. et al. {1992) Ann. N.Y. Acad. Sci. 660:27- 
10 36; and Maher, L.J. (1992) Bioassays 14(12):807-15. 

B. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 
vectors, containing a nucleic acid encoding an SRT protein (or a portion thereof). As 

1 5 used herein, the term "vector" refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 

20 autonomous replication in a host cell into which they are introduced {e.g., bacterial 

vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors {e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 
genome. Moreover, certain vectors are capable of directing the expression of genes to 

25 which they are operatively linked. Such vectors are referred to herein as "expression 
vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 
However, the invention is intended to include such other forms of expression vectors, 

30 such as viral vectors {e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent fonctions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell, which 
means that the recombinant expression vectors include one or more regulatory 

35 sequences, selected on the basis of the host cells to be used for expression, which is 
operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "operably linked" is intended to mean that the nucleotide sequence of 
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interest is linked to the regulatory sequence(s) in a manner which allows for expression 
of the nucleotide sequence (e.g. , in an in vitro transcription/translation system or in a 
host cell when the vector is introduced into the host cell). The term "regulatory 
sequence" is intended to include promoters, enhancers and other expression control 
5 elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, CA (1990). Regulatory sequences include those which 
direct constitutive expression of a nucleotide sequence in many types of host cell and 
those which direct expression of the nucleotide sequence only in certain host cells. 

10 Preferred regulatory sequences are, for example, promoters such as cos-, tac-, trp-, tet-, 
trp-tet-, Ipp-, lac-, Ipp-lac-, lacl''-, T7-, T5-, T3-, gal-, trc-, ara-, SP6-, amy, SP02, X-V^- 
or X, Pl, which are used preferably in bacteria. Additional regulatory sequences are, for 
example, promoters from yeasts and fungi, such as ADCl, MFa, AC, P-60, CYCl, 
GAPDH, TEF, rp28, ADH, promoters from plants such as CaMV/35S, SSU, OCS, lib4, 

15 usp, STLS] , B33, nos or ubiquitin- or phaseolin-promoters. It is also possible to use 
artificial promoters. It will be appreciated by one of ordinary skill in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell 
to be transformed, the level of expression of protein desired, etc. The expression vectors 
of the invention can be introduced into host cells to thereby produce proteins or 

20 peptides, including fusion proteins or peptides, encoded by nucleic acids as described 
herein (e.g., SRT proteins, mutant forms of SRT proteins, fiision proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
expression of SRT proteins in prokaryotic or eukaryotic cells. For example, SRT genes 
can be expressed in bacterial cells such as C. glutamicum, insect cells (using baculovims 

25 expression vectors), yeast and other fungal cells (see Romanes, M.A. et al. (1992) 
"Foreign gene expression in yeast: a review". Yeast 8: 423-488; van den Hondel, 
C. A.M. J. J. et al. (1991) "Heterologous gene expression in filamentous fungi" in: More 
Gene Manipulations in Fungi, J.W. Bennet & L.L. Lasure, eds., p. 396-428: Academic 
Press: San Diego; and van den Hondel, C.A.M.J.J. & Punt, P.J. (1991) "Gene transfer 

30 systems and vector development for filamentous ftmgi, in: Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et al, eds., p. 1-28, Cambridge University Press: Cambridge), 
algae and multicellular plant cells (see Schmidt, R. and Willmitzer, L. (1988) High 
efficiency Agrobacterium tumefaciens -mediated transformation of Arabidopsis 
thaliana lejif and cotyledon explants" Plant Cell Rep.: 583-586), or mammalian cells. 

35 Suitable host cells are discussed further in Goeddel, Gene Expression Technology: 

Methods in Enzymology 185, Academic Press, San Diego, CA (1990). Alternatively, the 



ATTORNEY DOCKET NO.: BGI-124CP 

-33 - 

recombinant expression vector can be transcribed and translated in vitro, for example 
using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out with vectors 
containing constitutive or inducible promoters directing the expression of either fusion 
5 or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 

encoded therein, usually to the amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: 1) to increase expression of recombinant protein; 
2) to increase the solubility of the recombinant protein; and 3) to aid in the purification 
of the recombinant protein by acting as a ligand in affinity purification. Often, in fiision 

1 0 expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 
moiety and the recombinant protein to enable separation of the recombinant protein 
from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, 
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fiision expression vectors include pGEX (Pharmacia Biotech Inc; Smith, 

15 D.B. and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, 
MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S -transferase 
(GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
protein. In one embodiment, the coding sequence of the SRT protein is cloned into a 
pGEX expression vector to create a vector encoding a fiision protein comprising, from 

20 the N-termtnus to the C-terminus, GST-thrombin cleavage site-X protein. The fusion 
protein can be purified by affinity chromatography using glutathione-agarose resin. 
Recombinaint SRT protein unfiised to GST can be recovered by cleavage of the fusion 
protein with thrombin. 

Examples of suitable inducible non-fusion E. coli expression vectors include 

25 pTrc (Amann et al, (1988) Gene 69:301-315) pLG338, pACYC184, pBR322, pUC18, 
pUC19, pKC30, pRep4, pHSl, pHS2, pPLc236, pMBL24, pLG200, pUR290, pIN- 
IIIl 13-Bl, ?Lgtl 1, pBdCl, and pET lid (Studier et al. Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, California (1990) 60-89; and 
Pouwels etal, eds. (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 

30 Target gene expression from the pTrc vector relies on host RNA polymerase 

transcription from a hybrid trp-lac fiision promoter. Target gene expression from the 
pET lid vector relies on transcription from a T7 gnlO-lac fiision promoter mediated by 
a coexpressed viral RNA polymerase (T7 gnl). This viral polymerase is supplied by 
host strains BL21(DE3) or HMS174(DE3) from a resident X prophage harboring a T7 

35 gnl gene under the transcriptional control of the lacUV 5 promoter. For transformation 
of other vaj-ieties of bacteria, appropriate vectors may be selected. For example, the 
plasmids pIJlOl, pIJ364, pIJ702 and pIJ361 are known to be usefiil in transforming 
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Streptomyces, while plasmids pUBl 10, pC194, or pBD214 are suited for transformation 
of Bacillus species. Several plasmids of use in the transfer of genetic information into 
Corynebacterium include pHM1519, pBLl, pSA77, or pAJ667 (Pouwels et al, eds. 
(1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 
5 One strategy to maximize recombinant protein expression is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the 
recombinant protein (Gottesman, S., Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, California (1990) 1 19-128). Another 
strategy is to alter the nucleic acid sequence of the nucleic acid to be inserted into an 

10 expression vector so that the individual codons for each amino acid are those 

preferentially utilized in the bacterium chosen for expression, such as C. glutamicum 
(Wada et al. (1992) Nucleic Acids Res. 20:21 1 1-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the SRT protein expression vector is a yeast expression 

15 vector. Exjimples of vectors for expression in yeast S. cerevisiae include pYepSecl 
(Baldari, et al, (1987) Embo J. 6:229-234), 2 pAG-1, Yep6, Yepl3, pEMBLYe23, 
pMFa (Kurjan and Herskowitz, (1982) Cell 30:933-943), pJRY88 (Schultz etal, (1987) 
Gene 54:1 13-123), and pYES2 (Invitrogen Corporation, San Diego, CA). Vectors and 
methods for the construction of vectors appropriate for use in other fungi, such as the 

20 filamentous fungi, include those detailed in: van den Hondel, C.A.M.J.J. & Punt, P.J. 
(1991) "Gene transfer systems and vector development for filamentous fungi, in: 
Applied Molecular Genetics of Fungi, J.F. Peberdy, et al, eds., p. 1-28, Cambridge 
University Press: Cambridge, and Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York (IBSN 0 444 904018). 

25 Alternatively, the SRT proteins of the invention can be expressed in insect cells 

using baculovirus expression vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells {e.g. , Sf 9 cells) include the pAc series (Smith et al. 
(1983) Mol Cell Biol 3:2156-2165) and the pVL series (Lucklow and Summers (1989) 
Virology 170:31-39). 

30 In another embodiment, the SRT proteins of the invention may be expressed in 

unicellular plant cells (such as algae) or in plant cells from higher plants (e.^., the 
spermatophytes, such as crop plants). Examples of plant expression vectors include 
those detailed in: Becker, D., Kemper, E., Schell, J. and Masterson, R. (1992) "New 
plant binary vectors with selectable markers located proximal to the left border", Plant 

35 Mol Biol 20: 1 1 95-1 1 97; and Bevan, M.W. (1 984) "Binary Agrobacterium vectors for 
plant transformation", Nucl Acid. Res. 12: 8711-8721, and include pLGV23, pGHlac+, 
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pBIN19, pAK2004, and pDH51 (Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York IBSN 0 444 904018). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
5 expression vectors include pCDM8 (Seed, B. (1 987) Nature 329:840) and pMT2PC 
(Kaufman et al. (1987) EMBOJ. 6:187-195). When used in mammalian cells, the 
expression vector's control functions are often provided by viral regulatory elements. 
For example, commonly used promoters are derived from polyoma. Adenovirus 2, 
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
10 prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J., Fritsh, E. F., 
and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
1989. 

In another embodiment, the recombinant mammalian expression vector is 

15 capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
specific regulatory elements are known in the art. Non-limiting examples of suitable 
tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et al. 
(1987) Genes Dev. 1 :268-277), lymphoid-specific promoters (Calame and Eaton (1988) 

20 Adv. Immunol. 43:235-275), in particular promoters of T cell receptors (Winoto and 

Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji et al. (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific promoters 
{e.g., the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473-5477), 
pancreas-specific promoters (Edlund et al. (1985) Science 230:912-916), and mammary 

25 gland-specific promoters {e.g. , milk whey promoter; U.S. Patent No. 4,873,3 16 and 

European Application Publication No. 264,166). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss (1990) 
Science 249:374-379) and the a-fetoprotein promoter (Campes and Tilghman (1989) 
Genes Dev. 3:537-546). 

30 The invention further provides a recombinant expression vector comprising a 

DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to SRT mRNA. Regulatory sequences operatively 

35 linked to a nucleic acid cloned in the antisense orientation can be chosen which direct 
the continuous expression of the antisense RNA molecule in a variety of cell types, for 
instance viral promoters and/or enhancers, or regulatory sequences can be chosen which 
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direct constitutive, tissue specific or cell type specific expression of antisense RNA. 
The antisense expression vector can be in the form of a recombinant plasmid, phagemid 
or attenuated virus in which antisense nucleic acids are produced under the control of a 
high efficiency regulatory region, the activity of which can be determined by the cell 
5 type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see Weintraub, H. et al. , Antisense RNA as a 
molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 

10 "recombina.nt host cell" are used interchangeably herein. It is understood that such 

terms refer not only to the particular subject cell but to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due 
to either mutation or environmental influences, such progeny may not, in fact, be 
identical to the parent cell, but are still included within the scope of the term as used 

15 herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, an SRT 
protein can be expressed in bacterial cells such as C. glutamicum, insect cells, yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to those of ordinary skill in the art. Microorganisms related 

20 to Corynebacterium glutamicum which may be conveniently used as host cells for the 
nucleic acid and protein molecules of the invention are set forth in Table 3. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection" are intended to refer to a variety of art-recognized 

25 techniques for introducing foreign nucleic acid {e.g. , linear DNA or RNA {e.g. , a 

linearized vector or a gene construct alone without a vector) or nucleic acid in the form 
of a vector {e.g. , a plasmid, phage, phasraid, phagemid, transposon or other DNA)) into 
a host cell, including calcium phosphate or calcium chloride co-precipitation, DEAE- 
dextran-mediated transfection, lipofection, or electroporation. Suitable methods for 

30 transforming or transfecting host cells can be found in Sambrook, et al. {Molecular 

Cloning: A Laboratory Manual. 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 

35 integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker {e.g., resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 
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selectable markers include those which confer resistance to drugs, such as G418, 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 
introduced into a host cell on the same vector as that encoding an SRT protein or can be 
introduced on a separate vector. Cells stably transfected with the introduced nucleic 
5 acid can be identified by drug selection (e.g. , cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 

To create a homologous recombinant microorganism, a vector is prepared which 
contains at least a portion of an SRT gene into which a deletion, addition or substitution 
has been introduced to thereby alter, e.g., functionally disrupt, the SRT gene. 

10 Preferably, this SRT gene is a Corynebacterium glutamicum SRT gene, but it can be a 
homologue from a related bacterium or even from a mammalian, yeast, or insect source. 
In a preferred embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous SRT gene is functionally disrupted {i.e., no longer 
encodes a flmctional protein; also referred to as a "knock out" vector). Alternatively, 

1 5 the vector can be designed such that, upon homologous recombination, the endogenous 
SRT gene is mutated or otherwise altered but still encodes functional protein {e.g., the 
upstream regulatory region can be altered to thereby alter the expression of the 
endogenous SRT protein). In the homologous recombination vector, the altered portion 
of the SRT gene is flanked at its 5' and 3' ends by additional nucleic acid of the SRT 

20 gene to allow for homologous recombination to occur between the exogenous SRT gene 
carried by the vector and an endogenous SRT gene in a microorganism. The additional 
flanking SRT nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA 
(both at the 5' and 3' ends) are included in the vector (see e.g., Thomas, K.R., and 

25 Capecchi, M.R. (1987) Cell 51 : 503 for a description of homologous recombination 
vectors). The vector is introduced into a microorganism {e.g. , by electroporation) and 
cells in which the introduced SRT gene has homologously recombined with the 
endogenous SRT gene are selected, using art-known techniques. 

In another embodiment, recombinant microorganisms can be produced which 

30 contain selected systems which allow for regulated expression of the introduced gene. 
For example, inclusion of an SRT gene on a vector placing it under control of the lac 
operon pemiits expression of the SRT gene only in the presence of IPTG. Such 
regulatory systems are well known in the art. 

In another embodiment, an endogenous SRT gene in a host cell is disrupted {e.g. , 

35 by homologous recombination or other genetic means known in the art) such that 

expression of its protein product does not occur. In another embodiment, an endogenous 
or introduced SRT gene in a host cell has been altered by one or more point mutations. 



ATTORNEY DOCKET NO.: BGI-124CP 



-38- 

deletions, or inversions, but still encodes a functional SRT protein. In still another 
embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, or 
inducer) of an SRT gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the SRT gene is 
5 modulated. One of ordinary skill in the art will appreciate that host cells containing 
more than one of the described SRT gene and protein modifications may be readily 
produced using the methods of the invention, and are meant to be included in the present 
invention. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
1 0 culture, can be used to produce (i. e. , express) an SRT protein. Accordingly, the 

invention further provides methods for producing SRT proteins using the host cells of 
the invention. In one embodiment, the method comprises culturing the host cell of 
invention (into which a recombinant expression vector encoding an SRT protein has 
been introduced, or into which genome has been introduced a gene encoding a wild-type 
1 5 or altered SRT protein) in a suitable medium until SRT protein is produced. In another 
embodiment, the method further comprises isolating SRT proteins from the medium or 
the host cell. 

C Isolated SRT Proteins 

20 Another aspect of the invention pertains to isolated SRT proteins, and 

biologically active portions thereof An "isolated" or "purified" protein or biologically 
active portion thereof is substantially free of cellular material when produced by 
recombinant DNA techniques, or chemical precursors or other chemicals when 
chemically synthesized. The language "substantially free of cellular material" includes 

25 preparations of SRT protein in which the protein is separated from cellular components 
of the cells in which it is naturally or recombinantly produced. In one embodiment, the 
language "substantially free of cellular material" includes preparations of SRT protein 
having less than about 30% (by dry weight) of non-SRT protein (also referred to herein 
as a "contaitninating protein"), more preferably less than about 20% of non-SRT protein, 

30 still more preferably less than about 10% of non-SRT protein, and most preferably less 
than about 5% non-SRT protein. When the SRT protein or biologically active portion 
thereof is recombinantly produced, it is also preferably substantially free of culture 
medium, i.e., culture medium represents less than about 20%, more preferably less than 
about 1 0%, and most preferably less than about 5% of the volume of the protein 

35 preparation. The language "substantially free of chemical precursors or other 

chemicals" includes preparations of SRT protein in which the protein is separated from 
chemical precursors or other chemicals which are involved in the synthesis of the 
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protein. In one embodiment, the language "substantially free of chemical precursors or 
other chemicals" includes preparations of SRT protein having less than about 30% (by 
dry weight) of chemical precursors or non-SRT chemicals, more preferably less than 
about 20% chemical precursors or non-SRT chemicals, still more preferably less than 
5 about 1 0%) chemical precursors or non-SRT chemicals, and most preferably less than 
about 5% chemical precursors or non-SRT chemicals. In preferred embodiments, 
isolated proteins or biologically active portions thereof lack contaminating proteins from 
the same organism from which the SRT protein is derived. Typically, such proteins are 
produced by recombinant expression of, for example, a C. glutamicum SRT protein in a 

10 microorganism such as C. glutamicum. 

An isolated SRT protein or a portion thereof of the invention can contribute to 
the resistance or tolerance of C. glutamicum to one or more chemical or environmental 
stresses or hazards, or has one or more of the activities set forth in Table 1 . In preferred 
embodiments, the protein or portion thereof comprises an amino acid sequence which is 

15 sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
or portion thereof maintains the ability to mediate the resistance or tolerance of C. 
glutamicum to one or more chemical or enviroimiental stresses or hazards. The portion 
of the protein is preferably a biologically active portion as described herein. In another 
preferred embodiment, an SRT protein of the invention has an amino acid sequence 

20 shown in A.ppendix B. In yet another preferred embodiment, the SRT protein has an 
amino acid sequence which is encoded by a nucleotide sequence which hybridizes, e.g., 
hybridizes under stringent conditions, to a nucleotide sequence of Appendix A. In still 
another preferred embodiment, the SRT protein has an amino acid sequence which is 
encoded by a nucleotide sequence that is at least about 50%, 51%, 52%, 53%, 54%, 

25 55%, 56%, 57%, 58%, 59%, or 60%, preferably at least about 61%o, 62%>, 63%, 64%, 
65%, 66%, 67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 
74%, 75%), 76%, 77%, 78%, 79%., or 80%, 81%, 82%, 83%, 84%, 85%), 86%, 87%, 
88%), 89%o, or 90%), or 91%, 92%, 93%o, 94%), and even more preferably at least about 
95%), 96%), 97%, 98%), 99% or more homologous to one of the nucleic acid sequences of 

30 Appendix A, or a portion thereof. Ranges and identity values intermediate to the above- 
recited values, {e.g., 70-90%) identical or 80-95% identical) are also intended to be 
encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. The preferred SRT proteins of the present invention also preferably 

35 possess at least one of the SRT activities described herein. For example, a preferred 
SRT protein of the present invention includes an amino acid sequence encoded by a 
nucleotide sequence which hybridizes, e.g. , hybridizes under stringent conditions, to a 
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nucleotide sequence of Appendix A, and which can increase the resistance or tolerance 
of C. glutarnicum to one or more environmental or chemical stresses, or which has one 
or more of the activities set forth in Table 1 . 

In other embodiments, the SRT protein is substantially homologous to an amino 
5 acid sequence of Appendix B and retains the functional activity of the protein of one of 
the sequences of Appendix B yet differs in amino acid sequence due to natural variation 
or mutagenesis, as described in detail in subsection I above. Accordingly, in another 
embodiment, the SRT protein is a protein which comprises an amino acid sequence 
which is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 

10 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 
70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 
or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 
93%, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to an entire amino acid sequence of Appendix B and which has at least one 

15 of the SRT activities described herein. Ranges and identity values intermediate to the 
above-recited values, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In another embodiment, the invention pertains to a full length C. 

20 glutarnicum protein which is substantially homologous to an entire amino acid sequence 
of Appendix B. 

Biologically active portions of an SRT protein include peptides comprising 
amino acid sequences derived from the amino acid sequence of an SRT protein, e.g., an 
amino acid sequence shown in Appendix B or the amino acid sequence of a protein 

25 homologous to an SRT protein, which include fewer amino acids than a full length SRT 
protein or the full length protein which is homologous to an SRT protein, and exhibit at 
least one activity of an SRT protein. Typically, biologically active portions (peptides, 
e.g., peptides which are, for example, 5, 10, 15, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or 
more amino acids in length) comprise a domain or motif with at least one activity of an 

30 SRT protein. Moreover, other biologically active portions, in which other regions of the 
protein are deleted, can be prepared by recombinant techniques and evaluated for one or 
more of the activities described herein. Preferably, the biologically active portions of an 
SRT protein include one or more selected domains/motifs or portions thereof having 
biological activity. 

35 SRT proteins are preferably produced by recombinant DNA techniques. For 

example, a nucleic acid molecule encoding the protein is cloned into an expression 
vector (as described above), the expression vector is introduced into a host cell (as 
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described above) and the SRT protein is expressed in the host cell. The SRT protein can 
then be isolated from the cells by an appropriate purification scheme using standard 
protein purification techniques. Alternative to recombinant expression, an SRT protein, 
polypeptide, or peptide can be synthesized chemically using standard peptide synthesis 
5 techniques. Moreover, native SRT protein can be isolated from cells (e.g., endothelial 
cells), for example using an anti-SRT antibody, which can be produced by standard 
techniques utilizing an SRT protein or fragment thereof of this invention. 

The invention also provides SRT chimeric or fusion proteins. As used herein, an 
SRT "chimeric protein" or "fusion protein" comprises an SRT polypeptide operatively 

10 linked to a non-SRT polypeptide. An "SRT polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to SRT, whereas a "non-SRT polypeptide" refers 
to a polypeptide having an amino acid sequence corresponding to a protein which is not 
substantially homologous to the SRT protein, e.g. , a protein which is different from the 
SRT protein and which is derived from the same or a different organism. Within the 

1 5 fusion protein, the term "operatively linked" is intended to indicate that the SRT 

polypeptide and the non-SRT polypeptide are fused in-fi-ame to each other. The non- 
SRT polypeptide can be fused to the N-terminus or C-terminus of the SRT polypeptide. 
For example, in one embodiment the fusion protein is a GST-SRT fusion protein in 
which the SRT sequences are fused to the C-terminus of the GST sequences. Such 

20 fusion proteins can facilitate the purification of recombinant SRT proteins. In another 
embodiment, the fusion protein is an SRT protein containing a heterologous signal 
sequence at its N-terminus. In certain host cells (e.g., mammalian host cells), expression 
and/or secretion of an SRT protein can be increased through use of a heterologous signal 
sequence. 

25 Preferably, an SRT chimeric or fiision protein of the invention is produced by 

standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 
termini for ligation, restriction enzyme digestion to provide for appropriate termini, 

30 fiUing-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 
primers which give rise to complementary overhangs between two consecutive gene 

35 fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see, for example. Current Protocols in Molecular Biology, eds. Ausubel 
et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
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available that already encode a fusion moiety (e.g., a GST polypeptide). An SRT- 
encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the SRT protein. 

Hornologues of the SRT protein can be generated by mutagenesis, e.g., discrete 
5 point mutation or truncation of the SRT protein. As used herein, the term "homologue" 
refers to a variant form of the SRT protein which acts as an agonist or antagonist of the 
activity of the SRT protein. An agonist of the SRT protein can retain substantially the 
same, or a subset, of the biological activities of the SRT protein. An antagonist of the 
SRT proteia can inhibit one or more of the activities of the naturally occurring form of 

10 the SRT protein, by, for example, competitively binding to a downstream or upstream 
member of the SRT system which includes the SRT protein. Thus, the C. glutamicum 
SRT protein and hornologues thereof of the present invention may increase the tolerance 
or resistance of C. glutamicum to one or more chemical or environmental stresses. 

In an alternative embodiment, hornologues of the SRT protein can be identified 

15 by screening combinatorial libraries of mutants, e.g., truncation mutants, of the SRT 
protein for SRT protein agonist or antagonist activity. In one embodiment, a variegated 
library of SRT variants is generated by combinatorial mutagenesis at the nucleic acid 
level and is encoded by a variegated gene library. A variegated library of SRT variants 
can be produced by, for example, enzymatically ligating a mixture of synthetic 

20 oligonucleotides into gene sequences such that a degenerate set of potential SRT 

sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins {e.g., for phage display) containing the set of SRT sequences therein. 
There are a variety of methods which can be used to produce libraries of potential SRT 
homologues from a degenerate oligonucleotide sequence. Chemical synthesis of a 

25 degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 
synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding 
the desired set of potential SRT sequences. Methods for synthesizing degenerate 
oligonucleotides are known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; 

30 Itakura et al. (1984) Annu. Rev. Biochem. 53:323; Itakura et al. (1984) Science 
198:1056; Ike era/. (19^3) Nucleic Acid Res. 11:477. 

In addition, libraries of fragments of the SRT protein coding can be used to 
generate a variegated population of SRT fragments for screening and subsequent 
selection of homologues of an SRT protein. In one embodiment, a library of coding 

35 sequence fi:agments can be generated by treating a double stranded PCR fragment of an 
SRT coding sequence with a nuclease under conditions wherein nicking occurs only 
about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 
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form double stranded DNA which can include sense/antisense pairs from different 
nicked products, removing single stranded portions from reformed duplexes by 
treatment with SI nuclease, and ligating the resulting fragment library into an expression 
vector. By this method, an expression library can be derived which encodes N-terminal, 
5 C-terminal and internal fragments of various sizes of the SRT protein. 

Several techniques are known in the art for screening gene products of 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of SRT 

10 homologues. The most widely used techniques, which are amenable to high through-put 
analysis, for screening large gene libraries typically include cloning the gene library into 
replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under conditions in which detection of a 
desired activity facilitates isolation of the vector encoding the gene whose product was 

1 5 detected. Recursive ensemble mutagenesis (REM), a new technique which enhances the 
frequency of functional mutants in the libraries, can be used in combination with the 
screening assays to identify SRT homologues (Arkin and Yourvan (1992) PNAS 
§9:7811-7815; Delgrave et al. (1 993) Protein Engineering 6(3):327-3 3 1 ). 

In another embodiment, cell based assays can be exploited to analyze a 

20 variegated SRT library, using methods well known in the art. 

D. Uses and Methods of the Invention 

The nucleic acid molecules, proteins, protein homologues, fusion 
proteins, primers, vectors, and host cells described herein can be used in one or more of 

25 the following methods: identification of C. glutamicum and related organisms; mapping 
of genomes of organisms related to C. glutamicum; identification and localization of C. 
glutamicum sequences of interest; evolutionary studies; determination of SRT protein 
regions required for fiinction; modulation of an SRT protein activity; modulation of the 
activity of an SRT pathway; and modulation of cellular production of a desired 

30 compound, such as a fine chemical. 

The SRT nucleic acid molecules of the invention have a variety of uses. First, 
they may be used to identify an organism as being Corynehacterium glutamicum or a 
close relative thereof. Also, they may be used to identify the presence of C. glutamicum 
or a relative thereof in a mixed population of microorganisms. The invention provides 

35 the nucleic acid sequences of a number of C. glutamicum genes; by probing the 

extracted genomic DNA of a culture of a unique or mixed population of microorganisms 
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under stringent conditions with a probe spanning a region of a C. glutamicum gene 
which is unique to this organism, one can ascertain whether this organism is present. 

Although Corynebacterium glutamicum itself is nonpathogenic, it is related to 
pathogenic species, such as Corynebacterium diphtheriae. Corynebacterium diphtheriae 
5 is the causative agent of diphtheria, a rapidly developing, acute, febrile infection which 
involves both local and systemic pathology. In this disease, a local lesion develops in 
the upper respiratory tract and involves necrotic injury to epithelial cells; the bacilli 
secrete toxin which is disseminated through this lesion to distal susceptible tissues of the 
body. Degenerative changes brought about by the inhibition of protein synthesis in 

10 these tissues, which include heart, muscle, peripheral nerves, adrenals, kidneys, liver and 
spleen, resuh in the systemic pathology of the disease. Diphtheria continues to have 
high incidence in many parts of the world, including Africa, Asia, Eastern Europe and 
the independent states of the former Soviet Union. An ongoing epidemic of diphtheria 
in the latter two regions has resulted in at least 5,000 deaths since 1990. 

1 5 In one embodiment, the invention provides a method of identifying the presence 

or activity of Cornyebacterium diphtheriae in a subject. This method includes detection 
of one or raiore of the nucleic acid or amino acid sequences of the invention (e.g. , the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. C. glutamicum and 

20 C. diphtheriae are related bacteria, and many of the nucleic acid and protein molecules 
in C glutamicum are homologous to C. diphtheriae nucleic acid and protein molecules, 
and can therefore be used to detect C. diphtheriae in a subject. 

The nucleic acid and protein molecules of the invention may also serve as 
markers for specific regions of the genome. This has utility not only in the mapping of 

25 the genome, but also for functional studies of C. glutamicum proteins. For example, to 
identify the region of the genome to which a particular C. glutamicum DNA-binding 
protein binds, the C. glutamicum genome could be digested, and the fragments incubated 
with the DNA-binding protein. Those which bind the protein may be additionally probed 
with the nucleic acid molecules of the invention, preferably with readily detectable 

30 labels; binding of such a nucleic acid molecule to the genome fragment enables the 

localization of the fragment to the genome map of C glutamicum, and, when performed 
multiple tiraes with different enzymes, facilitates a rapid determination of the nucleic 
acid sequence to which the protein binds. Further, the nucleic acid molecules of the 
invention may be sufficiently homologous to the sequences of related species such that 

35 these nucleic acid molecules may serve as markers for the construction of a genomic 
map in related bacteria, such as Brevibacterium lactofermentum. 
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The SRT nucleic acid molecules of the invention are also useful for evolutionary 
and protein structural studies. The resistance processes in which the molecules of the 
invention participate are utilized by a wide variety of cells; by comparing the sequences 
of the nucleic acid molecules of the present invention to those encoding similar enzymes 
5 from other organisms, the evolutionary relatedness of the organisms can be assessed. 
Similarly, such a comparison permits an assessment of which regions of the sequence 
are conserved and which are not, which may aid in determining those regions of the 
protein which are essential for the functioning of the enzyme. This type of 
determination is of value for protein engineering studies and may give an indication of 

1 0 what the protein can tolerate in terms of mutagenesis without losing function. 

The genes of the invention, e.g., the gene encoding LMRB (SEQ ID NO:l) or 
other gene of the invention encoding a chemical or environmental resistance or tolerance 
protein (e.g., resistance against one or more antibiotics), may be used as genetic markers 
for the genetic transformation of (e.g. , the transfer of additional genes into or disruption 

15 of preexisting genes of) organisms such as C glutamicum or other bacterial species. 

Use of these nucleic acid molecules permits efficient selection of organisms which have 
incorporated a given transgene cassette (e.g. , a plasmid, phage, phasmid, phagemid, 
transposon, or other nucleic acid element), based on a trait which permits the survival of 
the organism in an otherwise hostile or toxic environment (e.g., in the presence of an 

20 antimicrobial compound). By employing one or more of the genes of the invention as 
genetic markers, the speed and ease with which organisms having desirable transformed 
traits (e.g., modulated fine chemical production) are engineered and isolated are 
improved. While it is advantageous to use the genes of the invention for selection of 
transformed C. glutamicum and related bacteria, it is possible, as described herein, to use 

25 homologs (e.g. , homologs from other organisms), allelic variants or fragments of the 
gene retaining desired activity. Furthermore, 5' and 3' regulatory elements of the genes 
of the invention may be modified as described herein (e.g., by nucleotide substitution, 
insertion, deletion, or replacement with a more desirable genetic element) to modulate 
the transcription of the gene. For example, an LMRB variant in which the nucleotide 

30 sequence in the region from -1 to -200 5 ' to the start codon has been altered to 

modulate (jjreferably increase) the transcription and/or translation of LMRB may be 
employed, as can constructs in which a gene of the invention (e.^., the LMRB gene 
(SEQ ID NO:l)) is functionally coupled to one or more regulatory signals (e.g., inducer 
or repressor binding sequences) which can be used for modulating gene expression. 

35 Similarly, more than one copy of a gene (functional or inactivated) of the invention may 
be employed. 
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An additional application of the genes of the invention (e.g., the gene encoding 
LMRB (SEQ ID NO: 1) or other drug- or antibiotic-resistance gene) is in the discovery 
of new antibiotics which are active against Corynebacteria and/or other bacteria. For 
example, a gene of the invention may be expressed (or overexpressed) in a suitable host 
5 to generate an organism with increased resistance to one or more drugs or antibiotics (in 
the case of LMRB, lincosamides in particular, especially lincomycin). This type of 
resistant host can subsequently be used to screen for chemicals with bacteriostatic and/or 
bacteriocidal activity, such as novel antibiotic compounds. It is possible, in particular, 
to use the genes of the invention (e.g. , the LMRB gene) to identify new antibiotics 

10 which are a.ctive against those microorganisms which are already resistant to standard 
antibiotic compounds. 

The invention provides methods for screening molecules which modulate the 
activity of an SRT protein, either by interacting with the protein itself or a substrate or 
binding partner of the SRT protein, or by modulating the transcription or translation of a 

1 5 SRT nucleic acid molecule of the invention. In such methods, a microorganism 

expressing one or more SRT proteins of the invention is contacted with one or more test 
compounds, and the effect of each test compound on the activity or level of expression 
of the SRT protein is assessed. 

Manipulation of the SRT nucleic acid molecules of the invention may result in 

20 the production of SRT proteins having functional differences from the wild-type SRT 
proteins. These proteins may be improved in efficiency or activity, may be present in 
greater numbers in the cell than is usual, or may be decreased in efficiency or activity. 
The goal of such manipulations is to increase the viability and activity of the cell when 
the cell is exposed to the envirormiental and chemical stresses and hazards which 

25 fi-equently accompany large-scale fermentative culture. Thus, by increasing the activity 
or copy number of a heat-shock-regulated protease, one may increase the ability of the 
cell to dest]-oy incorrectly folded proteins, which may otherwise interfere with normal 
cellular functioning (for example, by continuing to bind substrates or cofactors although 
the protein lacks the activity to act on these molecules appropriately). The same is true 

30 for the overexpression or optimization of activity of one or more chaperone molecules 
induced by heat or cold shock. These proteins aid in the correct folding of nascent 
polypeptide chains, and thus their increased activity or presence should increase the 
percentage of correctly folded proteins in the cell, which in turn should increase the 
overall metabolic efficiency and viability of the cells in culture. The overexpression or 

35 optimization of the transporter molecules activated by osmotic shock should result in an 
increased ability on the part of the cell to maintain intracellular homeostasis, thereby 
increasing the viability of these cells in culture. Similarly, the overproduction or 
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increase in activity by mutagenesis of proteins involved in the development of cellular 
resistance to chemical stresses of various kinds (either by transport of the offending 
chemical out of the cell or by modification of the chemical to a less hazardous 
substance) should increase the fitness of the organism in the environment containing the 
5 hazardous substance {i.e., large-scale fermentative culture), and thereby may permit 
relatively larger numbers of cells to survive in such a culture. The net effect of all of 
these mutagenesis strategies is to increase the quantity of fme-chemical-producing 
compounds in the culture, thereby increasing the yield, production, and/or efficiency of 
production of one or more desired fine chemicals fi:om the culture. 

10 This aforementioned list of mutagenesis strategies for SRT proteins to result in 

increased yields of a desired compound is not meant to be limiting; variations on these 
mutagenesis strategies will be readily apparent to one of ordinary skill in the art. By 
these mechanisms, the nucleic acid and protein molecules of the invention may be 
utilized to generate C. glutamicum or related strains of bacteria expressing mutated SRT 

1 5 nucleic acid and protein molecules such that the yield, production, and/or efficiency of 
production of a desired compound is improved. This desired compound may be any 
natural product of C. glutamicum, which includes the final products of biosynthesis 
pathways and intermediates of naturally-occurring metabolic pathways, as well as 
molecules which do not natiirally occur in the metabolism of C. glutamicum, but which 

20 are produced by a C. glutamicum strain of the invention. 

This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of all references, patent applications, patents, 
published patent applications. Tables, Appendices, and the sequence listing cited 
throughout this application are hereby incorporated by reference. 

25 

Exemplification 

Example 1: Preparation of total genomic DNA of Corynebacterium glutamicum 
ATCC 13032 

30 A culture of Corynebacterium glutamicum (ATCC 1 3032) was grown overnight 

at 30°C with vigorous shaking in BHI medium (Difco). The cells were harvested by 
centrifiigation, the supernatant was discarded and the cells were resuspended in 5 ml 
buffer-I (5% of the original volume of the culture — all indicated volumes have been 
calculated for 100 ml of culture volume). Composition of buffer-I: 140.34 g/1 sucrose, 

35 2.46 g/1 MgS04 x TH^O, 1 0 ml/1 KH2PO4 solution (100 g/1, adjusted to pH 6.7 with 
KOH), 50 rnl/1 Ml 2 concenti-ate (10 g/1 (NH,)2S04, 1 g/1 NaCl, 2 g/1 MgSO^ x m,0, 
0.2 g/1 CaClz, 0.5 g/1 yeast extract (Difco), 10 ml/1 trace-elements-mix (200 mg/1 FeS04 
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X aO, 10 rag/I ZnS04 x 7 H^O, 3 mg/1 MnCl^ x 4 H^O, 30 mg/1 H3BO3 20 mg/1 CoCl^ x 
6 H,0, 1 mg/1 NiClz x 6 H2O, 3 mg/1 Na2Mo04 x 2 H^O, 500 mg/1 complexing agent 
(EDTA or critic acid), 100 ml/1 vitamins-mix (0.2 mg/i biotin, 0.2 mg/1 folic acid, 20 
mg/1 p-amino benzoic acid, 20 mg/1 riboflavin, 40 mg/1 ca-panthothenate, 140 mg/1 
5 nicotinic acid, 40 mg/1 pyridoxole hydrochloride, 200 mg/1 myo-inositol). Lysozyme 
was added to the suspension to a final concentration of 2.5 mg/ml. After an 
approximately 4 h incubation at 37°C, the cell wall was degraded and the resulting 
protoplasts are harvested by centrifugation. The pellet was washed once with 5 ml 
buffer-I and once with 5 ml TE-buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8). The 

10 pellet was resuspended in 4 ml TE-buffer and 0.5 ml SDS solution (10%) and 0.5 ml 
NaCl solution (5 M) are added. Afler adding of proteinase K to a final concentration of 
200 ng/ml, the suspension is incubated for ca.l8 h at 37°C. The DNA was purified by 
extraction with phenol, phenol-chloroform-isoamylalcohol and chloroform- 
isoamylalcohol using standard procedures. Then, the DNA was precipitated by adding 

15 1/50 volume of 3 M sodium acetate and 2 volumes of ethanol, followed by a 30 min 

incubation at -20°C and a 30 min centrifugation at 12,000 rpm in a high speed centrifuge 
using a SS34 rotor (Sorvall). The DNA was dissolved in 1 ml TE-buffer containing 20 
)ag/ml RNaseA and dialysed at 4°C against 1000 ml TE-buffer for at least 3 hours. 
During this time, the buffer was exchanged 3 times. To aliquots of 0.4 ml of the 

20 dialysed DNA solution, 0.4 ml of 2 M LiCl and 0.8 ml of ethanol are added. After a 30 
min incubation at -20°C, the DNA was collected by centrifugation (13,000 rpm, Biofuge 
Fresco, Heraeus, Hanau, Germany). The DNA pellet was dissolved in TE-buffer. DNA 
prepared by this procedure could be used for all purposes, including southern blotting or 
construction of genomic libraries. 

25 

Example 2: Construction of genomic libraries in Escherichia coli of Corynebacterium 
glutamicum ATCC 13032. 

Using DNA prepared as described in Example 1 , cosmid and plasmid libraries were 
constructed according to known and well established methods (see e.g., Sambrook, J. et al. 
30 (1 989) "Molecular Cloning : A Laboratory Manual", Cold Spring Harbor Laboratory Press, 
or Ausubel, P.M. et al. (1994) "Current Protocols in Molecular Biology", John Wiley & 
Sons.) 

Any plasmid or cosmid could be used. Of particular use were the plasmids pBR322 
(Sutcliffe, J.G. (1979) Proc. Natl. Acad. Sci. USA, 75:3737-3741); pACYC177 (Change & 
35 Cohen (1978) J. Bacterial 134:1 141-1 156), plasmids of the pBS series (pBSSK+, pBSSK- and 
others; Stratagene, LaJolla, USA), or cosmids as SuperCosl (Stratagene, LaJolla, USA) or 
Lorist6 (Gibson, T.J., Rosenthal A. and Waterson, R.H. (1987) Gene 53:283-286. Gene libraries 
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specifically for use in C. glutamicum may be constructed using plasmid pSL109 (Lee, H.-S. and 
A. J. Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

Example 3: DNA Sequencing and Computational Functional Analysis 

5 Genomic libraries as described in Example 2 were used for DNA sequencing 

according to standard methods, in particular by the chain termination method using 
ABI377 sequencing machines (see e.g., Fleischman, R.D. et al. (1995) "Whole-genome 
Random Sequencing and Assembly of Haemophilus Influenzae Rd., Science, 269:496- 
512). Sequencing primers with the following nucleotide sequences were used: 5'- 
1 0 GGAAAC AGTATGACC ATG-3 ' or 5 ' -GTA AAACGACGGCC AGT-3 ' . 

Example 4: In vivo Mutagenesis 

In vivo mutagenesis of Corynebacterium glutamicum can be performed by passage of 
plasmid (or other vector) DNA through E. coli or other microorganisms {e.g. Bacillus spp. or 

1 5 yeasts such as Saccharomyces cerevisiae) which are impaired in their capabilities to maintain 
the integrity of their genetic information. Typical mutator strains have mutations in the genes 
for the DNA repair system {e.g., mutHLS, mutD, mutT, etc.; for reference, see Rupp, W.D. 
(1996) DNA repair mechanisms, in: Escherichia coli and Salmonella, p. 2277-2294, ASM: 
Washington.) Such strains are well known to those of ordinary skill in the art. The use of such 

20 strains is illustrated, for example, in Greener, A. and Callahan, M. (1994) Strategies 1 : 32-34. 

Example 5: DNA Transfer Between Escherichia coli and Corynebacterium 
glutamicum 

Several Corynebacterium and Brevibacterium species contain endogenous 
25 plasmids (as e.g., pHM1519 or pBLl) which replicate autonomously (for review see, e.g., 
Martin, J.F. et al. (1987) Biotechnology, 5:137-146). Shuttle vectors for Escherichia coli 
and Corynebacterium glutamicum can be readily constructed by using standard vectors for 
E. coli (Sambrook, J. et al. (1989), "Molecular Cloning: A Laboratory Manual", Cold 
Spring Harbor Laboratory Press or Ausubel, P.M. et al. (1994) "Current Protocols in 
30 Molecular Biology", John Wiley & Sons) to which a origin or replication for and a 

suitable mairker from Corynebacterium glutamicum is added. Such origins of replication 
are preferably taken from endogenous plasmids isolated from Corynebacterium and 
Brevibacterium species. Of particular use as transformation markers for these species are 
genes for kanamycin resistance (such as those derived from the Tn5 or Tn903 
35 transposons) or chloramphenicol (Winnacker, E.L. (1987) "From Genes to Clones — 

Introduction to Gene Technology, VCH, Weinheim). There are numerous examples in the 
literature of the construction of a wide variety of shuttle vectors which replicate in both E. 
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coli and C. glutamicum, and which can be used for several purposes, including gene over- 
expression (for reference, see e.g., Yoshihama, M. et al. (1985) J. Bacteriol. 162:591-597, 
Martin J.F. et al. (1987) Biotechnology, 5:137-146 and Eikmanns, B.J. et al (1991) Gene, 
102:93-98). 

5 Using standard methods, it is possible to clone a gene of interest into one of the 

shuttle vectors described above and to introduce such a hybrid vector into strains of 
Corynebacterium glutamicum. Transformation of C. glutamicum can be achieved by 
protoplast transformation (Kastsumata, R. et al. (1984) J. Bacteriol. 159306-311), 
electroporation (Liebl, E. et al (1989) FEMS Microbiol Letters, 53:399-303) and in cases 

10 where special vectors are used, also by conjugation (as described e.g. in Schafer, A et al. 
(1990) J. Bacteriol. 172:1663-1666). It is also possible to transfer the shuttle vectors for 
C. glutamicum to E. coli by preparing plasmid DNA from C. glutamicum (using standard 
methods well-known in the art) and transforming it into E. coli. This transformation step 
can be performed using standard methods, but it is advantageous to use an Mcr-deficient 

15 E. coli strain, such as NM522 (Gough & Murray (1983) J. Mol Biol. 166:1-19). 

Genes may be overexpressed in C. glutamicum strains using plasmids which 
comprise pCGl (U.S. Patent No. 4,617,267) or fragments thereof, and optionally the 
gene for kanamycin resistance from TN903 (Grindley, N.D. and Joyce, CM. (1980) 
Proc. Natl Acad. Set USA 77(12): 7176-7180). In addition, genes may be 

20 overexpressed in C. glutamicum strains using plasmid pSL109 (Lee, H.-S. and A. J. 
Sinskey (1994) J. Microbiol Biotechnol. 4: 256-263). 

Aside from the use of replicative plasmids, gene overexpression can also be 
achieved by integration into the genome. Genomic integration in C. glutamicum or other 
Corynebacterium or Brevibacterium species may be accomplished by well-known 

25 methods, such as homologous recombination with genomic region(s), restriction 

endonuclease mediated integration (REMI) (see, e.g., DE Patent 19823834), or through 
the use of transposons. It is also possible to modulate the activity of a gene of interest by 
modifying the regulatory regions {e.g., a promoter, a repressor, and/or an enhancer) by 
sequence modification, insertion, or deletion using site-directed methods (such as 

30 homologous recombination) or methods based on random events (such as transposon 
mutagenesis or REMI). Nucleic acid sequences which function as transcriptional 
terminators may also be inserted 3' to the coding region of one or more genes of the 
invention; such terminators are well-known in the art and are described, for example, in 
Winnacker, E.L. (1987) From Genes to Clones - Introduction to Gene Technology. VCH: 

35 Weinheim. 
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Example 6: Assessment of the Expression of the Mutant Protein 

Observations of the activity of a mutated protein in a transformed host cell rely on 
the fact that the mutant protein is expressed in a similar fashion and in a similar quantity 
to that of the wild-type protein. A useful method to ascertain the level of transcription of 
5 the mutant gene (an indicator of the amount of mRNA available for translation to the gene 
product) is to perform a Northern blot (for reference see, for example, Ausubel et al. 
(1988) Cunrent Protocols in Molecular Biology, Wiley: New York), in which a primer 
designed to bind to the gene of interest is labeled with a detectable tag (usually radioactive 
or chemiluminescent), such that when the total RNA of a culture of the organism is 

10 extracted, run on gel, transferred to a stable matrix and incubated with this probe, the 
binding and quantity of binding of the probe indicates the presence and also the quantity 
of mRNA for this gene. This information is evidence of the degree of transcription of the 
mutant gene. Total cellular RNA can be prepared from Corynebacterium glutamicum by 
several methods, all well-known in the art, such as that described in Bormann, E.R. et al. 

1 5 (1 992) Mol. Microbiol. 6: 3 1 7-326. 

To assess the presence or relative quantity of protein translated from this mRNA, 
standard techniques, such as a Western blot, may be employed (see, for example, Ausubel 
et al. (1988) Current Protocols in Molecular Biology, Wiley: New York). In this process, 
total cellulair proteins are extracted, separated by gel electrophoresis, transferred to a 

20 matrix such as nitrocellulose, and incubated with a probe, such as an antibody, which 
specifically binds to the desired protein. This probe is generally tagged with a 
chemiluminescent or colorimetric label which may be readily detected. The presence and 
quantity of label observed indicates the presence and quantity of the desired mutant 
protein present in the cell. 

25 

Example 7: Growth of Genetically Modified Corynebacterium glutamicum — Media 
and Culture Conditions 

Genetically modified Corynebacteria are cultured in synthetic or natural growth 
media. A number of different growth media for Corynebacteria are both well-known and 

30 readily available (Lieb et al. (1989) Appl. Microbiol. BiotechnoL, 32:205-210; von der 
Osten et al. (1998) Biotechnology Letters, 11:11-16; Patent DE 4,120,867; Liebl (1992) 
"The Genus Corynebacterium, in: The Procaryotes, Volume II, Balows, A. et al, eds. 
Springer- Verlag). These media consist of one or more carbon sources, nitrogen sources, 
inorganic salts, vitamins and trace elements. Preferred carbon sources are sugars, such as 

35 mono-, di-, or polysaccharides. For example, glucose, fructose, maimose, galactose, 

ribose, sorbose, ribulose, lactose, maltose, sucrose, raffinose, starch or cellulose serve as 
very good carbon sources. It is also possible to supply sugar to the media via complex 
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compounds such as molasses or other by-products from sugar refinement. It can also be 
advantageous to supply mixtures of different carbon sources. Other possible carbon 
sources are alcohols and organic acids, such as methanol, ethanol, acetic acid or lactic 
acid. Nitrogen soiirces are usually organic or inorganic nitrogen compounds, or materials 
5 which contain these compounds. Exemplary nitrogen sources include ammonia gas or 
ammonia salts, such as NH4CI or (NH4)2S04, NH4OH, nitrates, urea, amino acids or 
complex nitrogen sources like com steep liquor, soy bean flour, soy bean protein, yeast 
extract, meat extract and others. 

Inorganic salt compounds which may be included in the media include the 

10 chloride-, phosphorous- or sulfate- sahs of calcium, magnesium, sodium, cobah, 

molybdenum, potassium, manganese, zinc, copper and iron. Chelating compounds can be 
added to the medium to keep the metal ions in solution. Particularly useful chelating 
compounds include dihydroxyphenols, like catechol or protocatechuate, or organic acids, 
such as citric acid. It is typical for the media to also contain other growth factors, such as 

15 vitamins or growth promoters, examples of which include biotin, riboflavin, thiamin, folic 
acid, nicotinic acid, pantothenate and pyridoxin. Growth factors and salts frequently 
originate from complex media components such as yeast extract, molasses, com steep 
liquor and others. The exact composition of the media compounds depends strongly on 
the immediate experiment and is individually decided for each specific case. Information 

20 about media optimization is available in the textbook "Applied Microbiol. Physiology, A 
Practical Approach (eds. P.M. Rhodes, P.F. Stanbury, IRL Press (1997) pp. 53-73, ISBN 0 
19 963577 3). It is also possible to select growth media from commercial suppliers, like 
standard 1 (Merck) or BHI (grain heart infusion, DIFCO) or others. 

All medium components are sterilized, either by heat (20 minutes at 1 .5 bar and 

25 121 °C) or by sterile filtration. The components can either be sterilized together or, if 
necessary, separately. All media components can be present at the begirming of growth, 
or they can optionally be added continuously or batchwise. 

Culture conditions are defined separately for each experiment. The temperature 
should be in a range between 1 5°C and 45 °C. The temperature can be kept constant or can 

30 be altered during the experiment. The pH of the medium should be in the range of 5 to 
8.5, preferably around 7.0, and can be maintained by the addition of buffers to the media. 
An exemplary buffer for this purpose is a potassium phosphate buffer. Synthetic buffers 
such as MOPS, HEPES, ACES and others can ahernatively or simultaneously be used. It 
is also possible to maintain a constant culture pH through the addition of NaOH or 

35 NH4OH during growth. If complex medium components such as yeast extract are utilized, 
the necessity for additional buffers may be reduced, due to the fact that many complex 
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compounds have high buffer capacities. If a fermentor is utihzed for culturing the micro- 
organisms, the pH can also be controlled using gaseous ammonia. 

The incubation time is usually in a range from several hours to several days. This 
time is selected in order to permit the maximal amount of product to accumulate in the 
5 broth. The disclosed growth experiments can be carried out in a variety of vessels, such as 
microtiter plates, glass tubes, glass flasks or glass or metal fermentors of different sizes. 
For screening a large number of clones, the microorganisms should be cultured in 
microtiter plates, glass tubes or shake flasks, either with or without baffles. Preferably 
100 ml shaJke flasks are used, filled with 10% (by volume) of the required growth 

10 medium. The flasks should be shaken on a rotary shaker (amplitude 25 mm) using a 

speed-range of 100 - 300 rpm. Evaporation losses can be diminished by the maintenance 
of a humid atmosphere; alternatively, a mathematical correction for evaporation losses 
should be performed. 

If genetically modified clones are tested, an unmodified control clone or a control 

15 clone containing the basic plasmid without any insert should also be tested. The medium 
is inoculated to an ODeoo of 0.5 - 1 .5 using cells grown on agar plates, such as CM plates 
(10 g/1 glucose, 2,5 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat 
extract, 22 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat extract, 
22 g/1 agar, pH 6.8 with 2M NaOH) that had been incubated at 30°C. Inoculation of the 

20 media is accomplished by either introduction of a saline suspension of C glutamicum cells 
from CM plates or addition of a liquid preculture of this bacterium. 

Example 8 - /w vitro Analysis of the Function of Mutant Proteins 

The determination of activities and kinetic parameters of enzymes is well 
25 established in the art. Experiments to determine the activity of any given ahered 

enzyme must be tailored to the specific activity of the wild-type enzyme, which is well 
within the ability of one of ordinary skill in the art. Overviews about enzymes in 
general, as well as specific details concerning structure, kinetics, principles, methods, 
applications and examples for the determination of many enzyme activities may be 
30 fovmd, for example, in the following references: Dixon, M., and Webb, E.C., (1979) 
Enzymes. Longmans: London; Fersht, (1985) Enzyme Structure and Mechanism. 
Freeman: New York; Walsh, (1979) Enzymatic Reaction Mechanisms. Freeman: San 
Francisco; Price, N.C., Stevens, L. (1982) Fundamentals of Enzymology. Oxford Univ. 
Press: Oxford; Boyer, P.D., ed. (1983) The Enzymes, 3"^ ed. Academic Press: New 
35 York; Bisswanger, H., (1 994) Enzymkinetik, 2"'' ed. VCH: Weinheim (ISBN 

3527300325); Bergmeyer, H.U., Bergmeyer, J., GraBl, M., eds. (1983-1986) Methods of 
Enzymatic Analysis, 3'"'^ ed., vol. I-XII, Verlag Chemie: Weinheim; and Ullmarm's 
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Encyclopeclia of Industrial Chemistry (1987) vol. A9, "Enzymes". VCH: Weinheim, p. 
352-363. 

The activity of proteins which bind to DNA can be measured by several well- 
established methods, such as DNA band-shift assays (also called gel retardation assays). 
5 The effect of such proteins on the expression of other molecules can be measured using 
reporter gene assays (such as that described in Kolmar, H. et al. (1995) EMBO J. 14: 
3895-3904 and references cited therein). Reporter gene test systems are well known and 
established for applications in both pro- and eukaryotic cells, using enzymes such as 
beta-galactosidase, green fluorescent protein, and several others. 
10 The determination of activity of membrane-transport proteins can be performed 

according to techniques such as those described in Gennis, R.B. (1989) "Pores, 
Channels and Transporters", in Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, p. 85-137; 199-234; and 270-322. 

15 Example 9: Analysis of Impact of Mutant Protein on the Production of the Desired 
Product 

The effect of the genetic modification in C. glutamicum on production of a 
desired compound (such as an amino acid) can be assessed by growing the modified 
microorganism under suitable conditions (such as those described above) and analyzing 

20 the medium and/or the cellular component for increased production of the desired 
product {i.e. , an amino acid). Such analysis techniques are well known to one of 
ordinary skill in the art, and include spectroscopy, thin layer chromatography, staining 
methods of various kinds, enzymatic and microbiological methods, and analytical 
chromatography such as high performance liquid chromatography (see, for example, 

25 Ullman, Encyclopedia of Industrial Chemistry, vol. A2, p. 89-90 and p. 443-613, VCH: 
Weinheim (1985); Fallon, A. et al., (1987) "Apphcations of HPLC in Biochemistry" in: 
Laboratory Techniques in Biochemistry and Molecular Biology, vol. 17; Rehm et al. 
(1993) Biotechnology, vol. 3, Chapter III: "Product recovery and purification", page 
469-714, VCH: Weinheim; Belter, P.A. etal. (1988) Bioseparations: downstream 

30 processing for biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J.M.S. 
(1992) Recovery processes for biological materials, John Wiley and Sons; Shaeiwitz, 
J.A. and Henry, J.D. (1988) Biochemical separations, in: Ulmann's Encyclopedia of 
Industrial Chemistry, vol. B3, Chapter 11, page 1-27, VCH: Weinheim; and Dechow, 
F.J. (1989) Separation and purification techniques in biotechnology, Noyes 

35 Publications.) 

In addition to the measurement of the final product of fermentation, it is also 
possible to analyze other components of the metabolic pathways utilized for the 
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production of the desired compound, such as intermediates and side-products, to 
determine the overall yield, production, and/or efficiency of production of the 
compound. Analysis methods include measurements of nutrient levels in the medium 
(e.g. , sugars, hydrocarbons, nitrogen sources, phosphate, and other ions), measurements 
5 of biomass composition and growth, analysis of the production of common metabolites 
of biosynthetic pathv^ays, and measurement of gasses produced during fermentation. 
Standard methods for these measurements are outlined in Applied Microbial Physiology, 
A Practical Approach, P.M. Rhodes and P.F. Stanbury, eds., IRL Press, p. 103-129; 131- 
163; and 165-192 (ISBN: 0199635773) and references cited therein. 

10 

Example 10: Purification of the Desired Product from C. glutamicum Culture 

Recovery of the desired product from the C. glutamicum cells or supernatant of 
the above-described culture can be performed by various methods well known in the art. 
If the desired product is not secreted from the cells, the cells can be harvested from the 

15 culture by low-speed centrifugation, the cells can be lysed by standard techniques, such 
as mechanical force or sonication. The cellular debris is removed by centrifugation, and 
the supernatant fraction containing the soluble proteins is retained for further 
purification of the desired compound. If the product is secreted from the C. glutamicum 
cells, then the cells are removed from the culture by low-speed centrifugation, and the 

20 supemate fraction is retained for further purification. 

The supernatant fraction from either purification method is subjected to 
chromatography with a suitable resin, in which the desired molecule is either retained on 
a chromatography resin while many of the impurities in the sample are not, or where the 
impurities are retained by the resin while the sample is not. Such chromatography steps 

25 may be repeated as necessary, using the same or different chromatography resins. One 
of ordinary skill in the art would be well-versed in the selection of appropriate 
chromatography resins and in their most efficacious application for a particular molecule 
to be purified. The purified product may be concentrated by filtration or ultrafiltration, 
and stored at a temperature at which the stability of the product is maximized. 

30 There are a wide array of purification methods known to the art and the 

preceding method of purification is not meant to be limiting. Such purification 
techniques are described, for example, in Bailey, J.E. & Ollis, D.F. Biochemical 
Engineering Fundamentals, McGraw-Hill: New York (1986). 

The identity and purity of the isolated compounds may be assessed by techniques 

35 standard in the art. These include high-performance liquid chromatography (HPLC), 
spectroscopic methods, staining methods, thin layer chromatography, NIRS, enzymatic 
assay, or microbiologically. Such analysis methods are reviewed in: Patek et al. (1994) 
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Appl. Environ. Microbiol. 60: 133-140; Malakhova et al. (1996) Biotekhnologiya W: 27- 
32; and Sclimidt et al. (1998) Bioprocess Engineer. 19: 67-70. Ulmann's Encyclopedia 
of Industrial Chemistry, (1996) vol. A27, VCH: Weinheim, p. 89-90, p. 521-540, p. 540- 
547, p. 559-566, 575-581 and p. 581-587; Michal, G. (1999) Biochemical Pathways: An 
5 Atlas of Biochemistry and Molecular Biology, John Wiley and Sons; Fallon, A. et al. 
(1987) Applications of HPLC in Biochemistry in: Laboratory Techniques in 
Biochemistry and Molecular Biology, vol. 17. 

EXAMPLE 11 : Cloning of a Corynebacterium glutamic urn Gene Involved in 
10 Lincomycin Resistance Using a Reporter Gene Approach 

A. Identification of the Gene Encoding the LMRB Protein 

Plasmid pSL130 was constructed by ligation of the aceB promoter region 
(paceB) of C. glutamicum (Kim, H.J. et al. (1997) J. Microbiol. Biotechnol. 7: 287-292) 

1 5 into the poly linker of the lac operon fusion vector pRS41 5, which lacks a promoter 
(Simon, R.W. et al. (1987) Gene 53: 85-96). Plasmid pSL145 was constructed by 
ligating the resulting paceB-lac region into the E. coli cloning vector pACYC184. E. 
coli DH5aF' was transformed with pSL145 and the resulting strain was used as a host 
for screening of a genomic C. glutamicum library (in pSL109). 

20 Transformants were screened by growth on agar medium containing 5-bromo-4- 

chloro-3-indolyl-beta-D-glalactopyranoside (X-Gal). A white colony, containing DNA 
influencing lacZ expression, was selected for further analysis. This clone was found to 
contain a 4 kB fragment from the gene library. Subclones were constructed in pSL109 
and a subclone which retained the white phenotype on X-Gal plates was identified. This 

25 subclone was found to contain a 2.6 kB BamHl-XhoI fragment (plasmid pSL149-5). 
The fragment was sequenced and identified as a membrane protein-encoding gene 
(LMRB gene). 

The 1442 nucleotides of the coding sequence of the LMRB gene encode a 
polypeptide of 481 amino acid residues with a high percentage of hydrophobic amino 
30 acids. A Genbank search determined that the LMRB protein is 40% identical to the 

protein product of the ImrB gene from Bacillus subtilis (Genbank Accession AL009126, 
TREMBL Accession P94422), as determined using a CLUSTAL W analysis (using 
standard parameters). 

The LMRN protein contains a sequence pattern: 158-A-P-A-L-G-P-T-L-S-G-167 
35 (SEQ ID NO:30 1), which resembles the known multi-drug-resistance-protein consensus 
motif G-X-X-X-G-P-X-X-G-G (SEQ ID NO:302) (Paulsen, I.T., and Skurray, R.A. 
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(1993) Gene 124: 1-1 1). Therefore, the LMRB protein was classified as a drug 
resistance protein. 

B. In vivo Analysis oflmrB Function 
5 The ImrB gene was overexpressed in C. glutamicum ASOl 9E12 (Kim, H.J. et al. 

{1991) J. Microbiol. Biotechnol. 7: 287-292) using the plasmid pSL149-5, described 
above. 

Dismption of the LMRB gene was accomplished by use of the vector pSLl 8- 
ImrB. This vector was constructed as follows: an internal fragment of the LMRB gene 

1 0 was amplified by PCR under standard conditions using primers 5 '- 
CTCCAGGATTGCTCCGAAGG-3' (SEQ IDNO:303) and 5'- 
CACAGTGGTTGACCACTGGC-3' (SEQ ID NO:304). The resulting PCR product 
was treated with T7 DNA polymerase and T7 polynucleotide kinase, and was cloned 
into the Smal site of plasmid pSL18 (Kim, Y.H. and H.-S. Lee (1996) J. Microbiol. 

15 Biotechnol. 6: 315-320). The disruption of the LMRB gene in C. glutamicum 

AS019E12 was performed by conjugation, as previously described (Schwarzer and 
Puhler (1991) Bio/Technology 9:84-87). 

C. glutamicum cells transformed with pSL 149-5 displayed similar resistances as 
untransformed cells against erythromycin, penicillin G, tetracycline, chloramphenicol, 

20 spectinomycin, nalidixic acid, gentamycin, streptomycin, ethidium bromide, carbonyl 
cyanide m-chlorophenylhydrazone (CCCP), and sodium dodecyl sulfate. Significant 
differences were observed, however, in the resistance of transformed and untransformed 
cells to lincomycin. 

LMRB-overexpressing C. glutamicum cells were found to be able to grow in the 
25 presence of 20 fJ-g/ml lincomycin. In contrast, cells which do not overexpress LMRB (or 
cells carryiag a LMRB disruption) were not able to grow on agar media containing 5 
|xg/ml lincomycin. This effect was clearly visible in liquid culture. LMRB 
overexpression led to a 9-fold increased resistance (compared to wild-type) against 
lincomycin and LMRB disruption resulted in a decreased resistance (28% of wild-type) 
30 to this antibiotic. 

Example 12: Analysis of the Gene Sequences of the Invention 

The comparison of sequences and determination of percent homology between 
two sequences are art-known techniques, and can be accomplished using a mathematical 
35 algorithm, such as the algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. 
USA 87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 
90:5873-77. Such an algorithm is incorporated into the NBLAST and XBLAST 
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programs (version 2.0) of Altschul, et al. (1990) J. Mol. Biol. 215:403-10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, 
wordlength = 12 to obtain nucleotide sequences homologous to SRT nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the 
5 XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences 

homologous to SRT protein molecules of the invention. To obtain gapped alignments 
for comparison purposes, Gapped BLAST can be utihzed as described in Altschul et al, 
(1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped 
BLAST programs, one of ordinary skill in the art will know how to optimize the 
10 parameters of the program {e.g. , XBLAST and NBLAST) for the specific sequence 
being analyzed. 

Another example of a mathematical algorithm utilized for the comparison of 
sequences is the algorithm of Meyers and Miller ((1988) Comput. Appl. Biosci. 4: 1 1- 
1 7). Such an algorithm is incorporated into the ALIGN program (version 2.0) which is 

15 part of the GCG sequence alignment software package. When utilizing the ALIGN 
program for comparing amino acid sequences, a PAM120 weight residue table, a gap 
length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for 
sequence analysis are known in the art, and include ADVANCE and ADAM, described 
in Torelli and Robotti (1994) Comput. Appl. Biosci. 10:3-5; and PASTA, described in 

20 Pearson and Lipman (1988) P.N.A.S. 85:2444-8. 

The percent homology between two amino acid sequences can also be 
accomplished using the GAP program in the GCG software package (available at 
http://www.gcg.com), using either a Blosum 62 matrix or a PAM250 matrix, and a gap 
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. The percent homology 

25 between two nucleic acid sequences can be accomplished using the GAP program in the 
GCG software package, using standard parameters, such as a gap weight of 50 and a 
length weight of 3. 

A comparative analysis of the gene sequences of the invention with those present 
in Genbank. has been performed using techniques known in the art (see, e.g., Bexevanis 

30 and Ouellette, eds. (1998) Bioinformatics: A Practical Guide to the Analysis of Genes 
and Proteins. John Wiley and Sons: New York). The gene sequences of the invention 
were compared to genes present in Genbank in a three-step process. In a first step, a 
BLASTN analysis {e.g. , a local alignment analysis) was performed for each of the 
sequences of the invention against the nucleotide sequences present in Genbank, and the 

35 top 500 hits were retained for further analysis. A subsequent FASTA search {e.g., a 

combined local and global alignment analysis, in which limited regions of the sequences 
are aligned) was performed on these 500 hits. Each gene sequence of the invention was 



ATTORNEY DOCKET NO.: BGI-124CP 

-59 - 

subsequently globally aligned to each of the top three FASTA hits, using the GAP 
program in the GCG software package (using standard parameters). In order to obtain 
correct results, the length of the sequences extracted from Genbank were adjusted to the 
length of the query sequences by methods well-known in the art. The results of this 
5 analysis are set forth in Table 4. The resulting data is identical to that which would have 
been obtained had a GAP (global) analysis alone been performed on each of the genes of 
the invention in comparison with each of the references in Genbank, but required 
significantly reduced computational time as compared to such a database-wide GAP 
(global) analysis. Sequences of the invention for which no alignments above the cutoff 
10 values were obtained are indicated on Table 4 by the absence of alignment information. 
It will further be understood by one of ordinary skill in the art that the GAP alignment 
homology percentages set forth in Table 4 under the heading "% homology (GAP)" are 
listed in the European numerical format, wherein a ',' represents a decimal point. For 
example, a value of "40,345" in this column represents "40.345%". 

15 

Example 13: Construction and Operation of DNA Microarrays 

The sequences of the invention may additionally be used in the construction and 
application of DNA microarrays (the design, methodology, and uses of DNA arrays are 
well known in the art, and are described, for example, in Schena, M. et al. (1995) 

20 Science 270: 467-470; Wodicka, L. et al. (1997) Nature Biotechnology 15: 1359-1367; 
DeSaizieu, A. et al. (1998) Nature Biotechnology 16: 45-48; and DeRisi, J.L. et al. 
(1997) Science 278: 680-686). 

DNA microarrays are solid or flexible supports consisting of nitrocellulose, 
nylon, glass, silicone, or other materials. Nucleic acid molecules may be attached to the 

25 surface in an ordered manner. After appropriate labeling, other nucleic acids or nucleic 
acid mixtures can be hybridized to the immobilized nucleic acid molecules, and the label 
may be used to monitor and measure the individual signal intensities of the hybridized 
molecules at defined regions. This methodology allows the simultaneous quantification 
of the relative or absolute amount of all or selected nucleic acids in the applied nucleic 

30 acid sample or mixture. DNA microarrays, therefore, permit an analysis of the 

expression of multiple (as many as 6800 or more) nucleic acids in parallel (see, e.g. , 
Schena, M. (1996) BioEssays 18(5): 427-431). 

The sequences of the invention may be used to design oligonucleotide primers 
which are a.ble to amplify defined regions of one or more C. glutamicum genes by a 

35 nucleic acid amplification reaction such as the polymerase chain reaction. The choice 
and design of the 5' or 3' oligonucleotide primers or of appropriate linkers allows the 
covalent at1:achment of the resulting PGR products to the surface of a support medium 
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described above (and also described, for example, Schena, M. et al. (1995) Science 270: 
467-470). 

Nucleic acid microarrays may also be constructed by in situ oligonucleotide 
synthesis as described by Wodicka, L. et al. (1997) Nature Biotechnology 15: 1359- 
5 1367. By photolithographic methods, precisely defined regions of the matrix are 
exposed to light. Protective groups which are photolabile are thereby activated and 
undergo nucleotide addition, whereas regions that are masked from light do not undergo 
any modification. Subsequent cycles of protection and light activation permit the 
synthesis of different oligonucleotides at defined positions. Small, defined regions of 

1 0 the genes of the invention may be synthesized on microarrays by solid phase 
oligonucleotide synthesis. 

The nucleic acid molecules of the invention present in a sample or mixture of 
nucleotides may be hybridized to the microarrays. These nucleic acid molecules can be 
labeled according to standard methods. In brief, nucleic acid molecules {e.g., mRNA 

1 5 molecules or DNA molecules) are labeled by the incorporation of isotopically or 

fluorescentiy labeled nucleotides, e.g., during reverse transcription or DNA synthesis. 
Hybridization of labeled nucleic acids to microarrays is described (e.g., in Schena, M. et 
al. (1995) supra; Wodicka, L. et al (1997), supra; and DeSaizieu A. et al. (1998), 
supra). The detection and quantification of the hybridized molecule are tailored to the 

20 specific incorporated label. Radioactive labels can be detected, for example, as 

described in Schena, M. et al. (1995) supra) and fluorescent labels may be detected, for 
example, by the method of Shalon et al. (1996) Genome Research 6: 639-645). 

The application of the sequences of the invention to DNA microarray 
technology, as described above, permits comparative analyses of different strains of C. 

25 glutamicum or other Corynebacteria. For example, studies of inter-strain variations 
based on individual transcript profiles and the identification of genes that are important 
for specific and/or desired strain properties such as pathogenicity, productivity and 
stress tolerance are facilitated by nucleic acid array methodologies. Also, comparisons 
of the profile of expression of genes of the invention during the course of a fermentation 

30 reaction are possible using nucleic acid array technology. 

Example 14: Analysis of the Dynamics of Cellular Protein Populations 
(Proteomics) 

The genes, compositions, and methods of the invention may be applied to study 
35 the interactions and dynamics of populations of proteins, termed 'proteomics'. Protein 
populations of interest include, but are not limited to, the total protein population of C. 
glutamicum {e.g., in comparison with the protein populations of other organisms), those 
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proteins which are active under specific environmental or metabolic conditions (e.g. , 
during fermentation, at high or low temperature, or at high or low pH), or those proteins 
which are active during specific phases of growth and development. 

Protein populations can be analyzed by various well-known techniques, such as 
5 gel electrophoresis. Cellular proteins may be obtained, for example, by lysis or 
extraction, and may be separated from one another using a variety of electrophoretic 
techniques. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
separates proteins largely on the basis of their molecular weight. Isoelectric focusing 
polyacrylamide gel electrophoresis (lEF-PAGE) separates proteins by their isoelectric 

10 point (which reflects not only the amino acid sequence but also posttranslational 

modifications of the protein). Another, more preferred method of protein analysis is the 
consecutive combination of both lEF-PAGE and SDS-PAGE, known as 2-D-gel 
electrophoresis (described, for example, in Hermann et al. (1998) Electrophoresis 19: 
3217-3221 :, Fountoulakis et al. (1998) Electrophoresis 19: 1 193-1202; Langen et al. 

15 (1997) Electrophoresis 18: 1184-1192; Antelmann et al. (1997) Electrophoresis 18: 
1451-1463). Other separation techniques may also be utilized for protein separation, 
such as capillary gel electrophoresis; such techniques are well known in the art. 

Proteins separated by these methodologies can be visualized by standard 
techniques, such as by staining or labeling. Suitable stains are known in the art, and 

20 include Coomassie Brilliant Blue, silver stain, or fluorescent dyes such as Sypro Ruby 
(Molecular Probes). The inclusion of radioactively labeled amino acids or other protein 
precursors {e.g., ^^S-methionine, ^^S-cysteine, ^"^C-labelled amino acids, ^^N-amino 
acids, ''NO3 or ^^NH4* or '-^C-labelled amino acids) in the medium of C. glutamicum 
permits the labeling of proteins from these cells prior to their separation. Similarly, 

25 fluorescent labels may be employed. These labeled proteins can be extracted, isolated 
and separated according to the previously described techniques. 

Proteins visualized by these techniques can be further analyzed by measuring the 
amount of dye or label used. The amount of a given protein can be determined 
quantitatively using, for example, optical methods and can be compared to the amount 

30 of other proteins in the same gel or in other gels. Comparisons of proteins on gels can 
be made, for example, by optical comparison, by spectroscopy, by image scanning and 
analysis of gels, or through the use of photographic films and screens. Such techniques 
are well-known in the art. 

To determine the identity of any given protein, direct sequencing or other 

35 standard techniques may be employed. For example, N- and/or C-terminal amino acid 
sequencing (such as Edman degradation) may be used, as may mass spectrometry (in 
particular MALDI or ESI techniques (see, e.g., Langen et al. (1997) Electrophoresis 18: 
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1 1 84-1 192)). The protein sequences provided herein can be used for the identification 
of C. glutamicum proteins by these techniques. 

The information obtained by these methods can be used to compare patterns of 
protein presence, activity, or modification between different samples from various 
5 biological conditions (e.g. , different organisms, time points of fermentation, media 
conditions, or different biotopes, among others). Data obtained from such experiments 
alone, or in combination with other techniques, can be used for various applications, 
such as to compare the behavior of various organisms in a given {e.g., metabolic) 
situation, to increase the productivity of strains which produce fine chemicals or to 
1 0 increase the efficiency of the production of fine chemicals. 

Equivalents 

Those of ordinary skill in the art will recognize, or will be able to ascertain using 
no more than routine experimentation, many equivalents to the specific embodiments of 
15 the invention described herein. Such equivalents are intended to be encompassed by the 
following claims. 
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What is claimed: 

1 . An isolated nucleic acid molecule from Corynebacterium glutamicum encoding a 
5 stress, resistance, or tolerance gene, or a portion thereof, provided that the nucleic 

acid molecule does not consist of any of the F-designated genes set forth in Table 1 . 

2. The isolated nucleic acid molecule of claim 1 , wherein said stress, resistance, or 
tolerance gene is selected from the group consisting of nucleic acid molecules 

10 involved in a stress response, tolerance, or resistance to temperature stresses, pH 
stresses, oxygen stresses, osmotic stresses, toxic chemicals, oxygen radicals, 
antibiotics, or to lincomycin. 

3. An isolated Corynebacterium glutamicum nucleic acid molecule selected from the 
1 5 group consisting of those sequences set forth in Appendix A, or a portion thereof, 

provided that the nucleic acid molecule does not consist of any of the F-designated 
genes set forth in Table 1 . 

4. An isolated nucleic acid molecule which encodes a polypeptide sequence selected 
20 from the group consisting of those sequences set forth in Appendix B, provided that 

the nucleic acid molecule does not consist of any of the F-designated genes set forth 
in Table 1 . 

5. An isolated nucleic acid molecule which encodes a naturally occurring allelic variant 
25 of a polypeptide selected from the group of amino acid sequences consisting of those 

sequences set forth in Appendix B, provided that the nucleic acid molecule does not 
consist of any of the F-designated genes set forth in Table 1 . 

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is at least 
30 50% homologous to a nucleotide sequence selected from the group consisting of 

those sequences set forth in Appendix A, or a portion thereof, provided that the 
nucleic acid molecule does not consist of any of the F-designated genes set forth in 
Table 1. 

35 7. An isolated nucleic acid molecule comprising a fragment of at least 1 5 nucleotides 
of a nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of those sequences set forth in Appendix A, provided that the nucleic acid 
molecule does not consist of any of the F-designated genes set forth in Table 1 . 

8. An isolated nucleic acid molecule which hybridizes to the nucleic acid molecule of 
5 any one of claims 1-7 under stringent conditions. 

9. An isolated nucleic acid molecule comprising the nucleic acid molecule of claim 1 
or a portion thereof and a nucleotide sequence encoding a heterologous polypeptide. 

10 1 0. A vector comprising the nucleic acid molecule of claim 1 . 

11. The vector of claim 10, which is an expression vector. 

12. A host cell transfected with the expression vector of claim 1 1 . 

15 

13. The host cell of claim 12, wherein said cell is a microorganism. 

14. The host cell of claim 13, wherein said cell belongs to the genus Corynebacterium 
or Brevibacterium. 

20 

15. The host cell of claim 12, wherein the expression of said nucleic acid molecule 
results in the modulation in production of a fine chemical from said cell. 

16. The host cell of claim 15, wherein said fine chemical is selected from the group 

25 consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides, and enzymes. 

30 17. A method of producing a polypeptide comprising culturing the host cell of claim 12 
in an apipropriate culture medium to, thereby, produce the polypeptide. 

18. An isolated stress, resistance, or tolerance polypeptide from Corynebacterium 
glutamicum, or a portion thereof. 

35 

19. The protein of claim 18, wherein said stress, resistance, or tolerance polypeptide is 
selected from the group consisting of proteins involved in a stress response. 
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tolerance, or resistance to temperature stresses, pH stresses, oxygen stresses, osmotic 
stresses, toxic chemicals, oxygen radicals, antibiotics, or to lincomycin. 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
5 consisting of those sequences set forth in Appendix B, provided that the amino acid 

sequence is not encoded by any of the F-designated genes set forth in Table 1 . 

21. An isolated polypeptide comprising a naturally occurring allelic variant of a 
polypeptide comprising an amino acid sequence selected from the group consisting 

1 0 of those sequences set forth in Appendix B, or a portion thereof, provided that the 

amino acid sequence is not encoded by any of the F-designated genes set forth in 
Table 1. 

22. The isolated polypeptide of claim 18, further comprising heterologous amino acid 
15 sequences. 

23. An isolated polypeptide which is encoded by a nucleic acid molecule comprising a 
nucleotide sequence which is at least 50% homologous to a nucleic acid selected 
from the group consisting of those sequences set forth in Appendix A, provided that 

20 the nucleic acid molecule does not consist of any of the F-designated nucleic acid 
molecules set forth in Table 1 . 

24. An isolated polypeptide comprising an amino acid sequence which is at least 50% 
homologous to an amino acid sequence selected from the group consisting of those 

25 sequences set forth in Appendix B, provided that the amino acid sequence is not 
encoded by any of the F-designated genes set forth in Table 1 . 

25. A method for producing a fine chemical, comprising culturing a cell containing a 
vector of claim 12 such that the fine chemical is produced. 

30 

26. The method of claim 25, wherein said method further comprises the step of 
recovering the fine chemical from said culture. 

27. The method of claim 25, wherein said method further comprises the step of 

35 transfecting said cell with the vector of claim 1 1 to result in a cell containing said 
vector. 
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28. The method of claim 25, wherein said cell belongs to the genus Corynebacterium or 
Brevibacterium. 

29. The method of claim 25, wherein said cell is selected from the group consisting of: 
5 Corynebacterium glutamicum, Corynebacterium herculis, Corynebacterium, lilium, 

Corynebacterium acetoacidophilum, Corynebacterium acetoglutamicum, 
Corynebacterium acetophilum, Corynebacterium ammoniagenes, Corynebacterium 
fujiokense, Corynebacterium nitrilophilus, Brevibacterium ammoniagenes, 
Brevibacterium butanicum, Brevibacterium divaricatum, Brevibacterium flavum, 
10 Brevibacterium healii, Brevibacterium ketoglutamicum, Brevibacterium 
ketosoreductum, Brevibacterium lactofermentum, Brevibacterium linens, 
Brevibacterium paraffinolyticum, and those strains set forth in Table 3. 

30. The method of claim 25, wherein expression of the nucleic acid molecule from said 
1 5 vector results in modulation of production of said fine chemical. 

3 1 . The method of claim 25, wherein said fine chemical is selected from the group 
consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 

20 fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides and enzymes. 

32. The method of claim 25, wherein said fine chemical is an amino acid. 

25 33. The method of claim 32, wherein said amino acid is drawn from the group consisting 
of: lysine, glutamate, glutamine, alanine, aspartate, glycine, serine, threonine, 
methionine, cysteine, valine, leucine, isoleucine, arginine, proline, histidine, 
tyrosine, phenylalanine, and tryptophan. 

30 34. A method for producing a fine chemical, comprising culturing a cell whose genomic 
DNA has been altered by the inclusion of a nucleic acid molecule of any one of 
claims 1-9. 

35. A method for diagnosing the presence or activity of Corynebacterium 
35 diphtheriae in a subject, comprising detecting the presence of one or more of the 
sequences set forth in Appendix A or Appendix B in the subject, provided that the 
sequences Eire not or are not encoded by any of the F-designated sequences set forth in 
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Table 1 , thereby diagnosing the presence or activity of Corynebacterium diphtheriae in 
the subject. 

36. A host cell comprising a nucleic acid molecule selected from the group 

5 consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule is disrupted. 

37. A host cell comprising a nucleic acid molecule selected from the group 
consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 

10 acid molecule comprises one or more nucleic acid modifications from the sequence set 
forth in Appendix A. 

38. A host cell comprising a nucleic acid molecule selected from the group 
consisting of the nucleic acid molecules set forth in Appendix A, wherein the regulatory 

15 region of the nucleic acid molecule is modified relative to the wild-type regulatory 
region of the molecule. 
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CORmEBACTERIUM GLUTAMICUM GENES ENCODING STRESS, 
RESISTANCE AND TOLERANCE PROTEINS 

Abstract of the Disclosure 

5 

Isolated nucleic acid molecules, designated SRT nucleic acid molecules, which 
encode novel SRT proteins from Corynehacterium glutamicum are described. The 
invention also provides antisense nucleic acid molecules, recombinant expression 
vectors containing SRT nucleic acid molecules, and host cells into which the expression 
10 vectors have been introduced. The invention still further provides isolated SRT 

proteins, mutated SRT proteins, fusion proteins, antigenic peptides and methods for the 
improvement of production of a desired compound from C. glutamicum based on 
genetic engineering of SRT genes in this organism. 
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SEQUENCE LISTING 



<110> Porapejus, Markus 

Kroger, Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 

Lee, Heung-Shick 

Kim, Hyung-Joon 
<12 0> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING STRESS, 

RESISTANCE AND TOLERANCE PROTEINS 
<130> BGI-124CP 
<140> 
<141> 
<150> 304 



<210> 1 
<211> 1566 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1543) 
<223> RXA01524 



<400> 1 

ttgtggcact ctttagtagt tttttctcat agctcagttt cgcaacttta gagaactcta 

gaaactgagc ttcatgctgt gaaaggcctt ttctccattc atg gat tec caa att 

Met Asp Ser Gin lie 



aat act cag acc tct ccg gca get gcg aag ctg cct agg gag gtc gtt 
Asn Thr Gin Thr Ser Pro Ala Ala Ala Lys Leu Pro Arg Glu Val Val 



gtt gtt Gtt teg ate etc gtg gtt tec gcg atg ate atg att ctt aat 
Val Val Leu Ser lie Leu Val Val Ser Ala Met lie Met He Leu Asn 
25 30 35 

gaa aee att ctg teg gtt gcg ttg cct tec ate atg gaa gat tte tec 
Glu Thr He Leu Ser Val Ala Leu Pro Ser He Met Glu Asp Phe Ser 
40 45 50 

gtg cct gaa act act gca cag tgg ttg ace act ggc ttt atg ttg acg 
Val Pro Glu Thr Thr Ala Gin Trp Leu Thr Thr Gly Phe Met Leu Thr 



atg gca gtg gtg att cca act act ggt tat ctg ctt gat cgt ttt tec 
Met Ala Val Val He Pro Thr Thr Gly Tyr Leu Leu Asp Arg Phe Ser 
70 75 80 85 

act aag aeg ate ttt gtt act gcg ttg ttg tte ttt acg gtt ggt acg 
Thr Lys Thr He Phe Val Thr Ala Leu Leu Phe Phe Thr Val Gly Thr 
90 95 100 

ttg act gcg gcg ttg get cca acg ttt gcg gtg etg ctt ggt get cgt 
Leu Thr Ala Ala Leu Ala Pro Thr Phe Ala Val Leu Leu Gly Ala Arg 
105 110 115 
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ate gtt cag gcg gtt ggt act gcg ctg gtg atg cct ttg ctg atg acg 
He Val Gin Ala Val Gly Thr Ala Leu Val Met Pro Leu Leu Met Thr 
120 125 130 

gtt acg ttg acg gtg gtt cct gcg gag cgt cgt ggt teg atg atg ggc 
Val Thr Leu Thr Val Val Pro Ala Glu Arg Arg Gly Ser Met Met Gly 
135 140 145 

att att tec ate gtg att tct gtt gcg ccg gcg ctt ggt cct acg ttg 
He He Ser He Val He Ser Val Ala Pro Ala Leu Gly Pro Thr Leu 
150 155 160 165 

tct ggt gtc att ctt aac tct ttg acc tgg cac tgg ttg ttt tgg atg 
Ser Gly Val He Leu Asn Ser Leu Thr Trp His Trp Leu Phe Trp Met 
170 175 180 

atg ctt ccg ate gtt gtt ate get ttg gta att ggt ttc ttc ttg ate 
Met Leu Pro He Val Val He Ala Leu Val He Gly Phe Phe Leu He 
185 190 195 

aaa aat ate ggc gaa ace aag ate acc cca ctg gat gtt ctg tct gte 
Lys Asn He Gly Glu Thr Lys He Thr Pro Leu Asp Val Leu Ser Val 
200 205 210 

ate ett teg gtg ttt gcc ttc ggt ggt ttg gtg tac ggc ttc agt tec 
He Leu Ser Val Phe Ala Phe Gly Gly Leu Val Tyr Gly Phe Ser Ser 
215 220 225 

ttc gga gca ate etg gag ggc gaa gge aee gta ggt ate ttc gcg ate 
Phe Gly Ala He Leu Glu Gly Glu Gly Thr Val Gly He Phe Ala He 
230 235 240 245 

gtc gtt ggc gcc ate gca etc cte ate ttt get ttg cga cag cae caa 
Val Val Gly Ala He Ala Leu Leu He Phe Ala Leu Arg Gin His Gin 
250 255 260 

etc ggc aag caa gac aaa gca ctg atg gat etc cga gcc ttc aag gtg 
Leu Gly Lys Gin Asp Lys Ala Leu Met Asp Leu Arg Ala Phe Lys Val 
265 270 275 

agg aac ttc age ttc tec ttg acc acc ate ctt ttg gcg ttc ggc gcg 
Arg Asn Phe Ser Phe Ser Leu Thr Thr He Leu Leu Ala Phe Gly Ala 
280 285 290 

atg etc gga ace gte atg gtt ttg cca ate tac ctg cag act tec etc 
Met Leu Gly Thr Val Met Val Leu Pro He Tyr Leu Gin Thr Ser Leu 
295 300 305 

gga gtt act get ttg gtg acc ggt ttg gtt gtt atg cce gge gge etc 
Gly Val Thr Ala Leu Val Thr Gly Leu Val Val Met Pro Gly Gly Leu 
310 315 320 325 

etc cag ggt etg ate age cca ttc ate gga cgt ttc tac gac aag gtc 
Leu Gin Gly Leu He Ser Pro Phe He Gly Arg Phe Tyr Asp Lys Val 
330 335 340 

ggt cca cgt ccg ctg ctg att cce gga gea att gcg etg get ate gcg 
Gly Pro Arg Pro Leu Leu He Pro Gly Ala He Ala Leu Ala He Ala 
345 350 355 

gca tec teg atg act ttt etc aat gag aat tea cce gtg tgg atg gtc 
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Ala Ser Ser Met ^:hr Phe Leu Asn Glu Asn Ser Pro Val Trp Met Val 
360 365 370 

gtg gtc atg cac gtt gtg ttc age ate ggc atg tgt ttg atg atg acc 
Val Val Met His Val Val Phe Ser He Gly Met Cys Leu Met Met Thr 
375 380 385 

cot etc atg acc aec get etc ggc gee ctt ceg aag cac etc tat ggt 
Pro Leu Met Thr Thr Ala Leu Gly Ala Leu Pro Lys His Leu Tyr Gly 
390 395 400 405 

cac ggc tec gea att ttg aac acg ttc caa cag etc gea ggc gca gee 
His Gly Ser Ala lie Leu Asn Thr Phe Gin Gin Leu Ala Gly Ala Ala 
410 415 420 

gga aca gcg ate atg att gca gca ctt tec ttc gge act tec att gea 
Gly Thr Ala He Met He Ala Ala Leu Ser Phe Gly Thr Ser He Ala 
425 430 435 

gcg tet teg gga tet gcg cat get gaa get gtt gee get ggt acc aag 
Ala Ser Ser Gly Ser Ala His Ala Glu Ala Val Ala Ala Gly Thr Lys 
440 445 450 

gtt gcg ttc ate gca ggc gca ate ate gcg gtg ate get ttg gtt gtt 
Val Ala Phe He Ala Gly Ala He He Ala Val He Ala Leu Val Val 
455 460 465 

tec etc ttc gtc act cge gtc gag gaa gaa get cac taaataecaa 
Ser Leu Phe Val Thr Arg Val Glu Glu Glu Ala His 
470 475 480 

aaaatgggge aga 



<210> 2 
<211> 481 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Met Asp Ser Gin He Asn Thr Gin Thr Ser Pro Ala Ala Ala Lys Leu 
15 10 15 

Pro Arg Glu Val Val Val Val Leu Ser He Leu Val Val Ser Ala Met 
20 25 30 

He Met He Leu Asn Glu Thr He Leu Ser Val Ala Leu Pro Ser He 
35 40 45 

Met Glu Asp Phe Ser Val Pro Glu Thr Thr Ala Gin Trp Leu Thr Thr 
50 55 60 

Gly Phe Met Leu Thr Met Ala Val Val He Pro Thr Thr Gly Tyr Leu 
65 70 75 80 

Leu Asp Arg Phe Ser Thr Lys Thr He Phe Val Thr Ala Leu Leu Phe 
85 90 95 

Phe Thr Val Gly Thr Leu Thr Ala Ala Leu Ala Pro Thr Phe Ala Val 
100 105 110 
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Leu Leu Gly Ala 
115 

Pro Leu Leu Met 
130 

Gly Ser Met Met 
145 

Leu Gly Pro Thr 



Trp Leu Phe Trp 
180 

Gly Phe Phe Leu 
195 

Asp Val Leu Ser 
210 

Tyr Gly Phe Ser 
225 

Gly He Phe Ala 



Leu Arg Gin His 
260 

Arg Ala Phe Lys 
275 

Leu Ala Phe Gly 
290 

Leu Gin Thr Ser 
305 

Met Pro Gly Gly 



Phe Tyr Asp Lys 
340 

Ala Leu Ala He 
355 

Pro Val Trp Met 
370 

Cys Leu Met Met 
385 

Lys His Leu Tyr 



Leu Ala Gly Ala 
420 

Gly Thr Ser He 



Arg He Val Gin 
120 



Thr Val Thr Leu 
135 



Gly He He Ser 
150 

Leu Ser Gly Val 
165 

Met Met Leu Pro 



He Lys Asn He 
200 

Val He Leu Ser 
215 

Ser Phe Gly Ala 
230 

He Val Val Gly 
245 

Gin Leu Gly Lys 



Val Arg Asn Phe 
280 



Ala Met Leu Gly 
295 



Leu Gly Val Thr 
310 

Leu Leu Gin Gly 
325 

Val Gly Pro Arg 



Ala Ala Ser Ser 
360 

Val Val Val Met 
375 

Thr Pro Leu Met 
390 

Gly His Gly Ser 
405 

Ala Gly Thr Ala 



Ala Ala Ser Ser 



Ala Val Gly Thr 



Thr Val Val Pro 
140 



He Val He Ser 
155 

He Leu Asn Ser 
170 

He Val Val He 
185 

Gly Glu Thr Lys 



Val Phe Ala Phe 
220 



He Leu Glu Gly 
235 



Ala He Ala Leu 
250 



Gin Asp Lys Ala 
265 

Ser Phe Ser Leu 



Thr Val Met Val 
300 

Ala Leu Val Thr 
315 

Leu He Ser Pro 
330 

Pro Leu Leu He 
345 

Met Thr Phe Leu 



His Val Val Phe 
380 

Thr Thr Ala Leu 
395 

Ala He Leu Asn 
410 

He Met He Ala 
425 

Gly Ser Ala His 



Ala Leu Val Met 
125 

Ala Glu Arg Arg 



Val Ala Pro Ala 
160 

Leu Thr Trp His 
175 

Ala Leu Val He 
190 

He Thr Pro Leu 
205 

Gly Gly Leu Val 



Glu Gly Thr Val 
240 



Leu He Phe Ala 
255 

Leu Met Asp Leu 
270 

Thr Thr He Leu 
285 

Leu Pro He Tyr 



Gly Leu Val Val 
320 



Phe He Gly Arg 
335 

Pro Gly Ala He 
350 

Asn Glu Asn Ser 
365 

Ser He Gly Met 



Gly Ala Leu Pro 
400 

Thr Phe Gin Gin 
415 

Ala Leu Ser Phe 
430 

Ala Glu Ala Val 
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Ala Ala Gly Thr Lys Val Ala Phe lie Ala Gly Ala He He Ala Val 

450 455 460 

He Ala Leu Val Val Ser Leu Phe Val Thr Arg Val Glu Glu Glu Ala 

465 470 475 480 



<210> 3 
<211> 371 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (52) . . (348) 

<223> RXA004 97 

<400> 3 

tqqaaaccca caaccggcac acacaaaatt tttctcatgg agggattcac cgtg gca 

Val Ala 



aac gtc aac ate aag ccg ctt gag gac aag ate etc gtt eag ate aac 105 
Asn Val Asn He Lys Pro Leu Glu Asp Lys He Leu Val Gin He Asn 
5 10 15 

gaa gca gag ace ace ace get tec ggc etg gtc att eca gat tec get 153 
Glu Ala Glu Thr Thr Thr Ala Ser Gly Leu Val He Pro Asp Ser Ala 
20 25 30 

aag gaa aag cca caa gag gca ace gtt ate gca gtt ggc eca ggc cgc 201 
Lys Glu Lys Pro Gin Glu Ala Thr Val He Ala Val Gly Pro Gly Arg 
35 40 45 50 

ttc gat gac aag ggt aac cgc ate eca etg gac ate aag gaa gat gac 24 9 
Phe Asp Asp Lys Gly Asn Arg He Pro Leu Asp He Lys Glu Asp Asp 
55 60 65 

gtt gtg ate ttc tec cgt tac ggc ggc ace gag ate aag ttc ggt ggc 297 
Val Val He Phe Ser Arg Tyr Gly Gly Thr Glu He Lys Phe Gly Gly 
70 75 80 



gtg gag tac ttg ctt etc tec get cgt gac ate etc gca ate gtc gag 
Val Glu Tyr Leu Leu Leu Ser Ala Arg Asp He Leu Ala He Val Glu 



aag taggggataa gttcatggca aag 
Lys 



<210> 4 
<211> 99 
<212> PRT 

<213> Corynebacterium glutamicum 



345 
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<400> 4 

Val Ala Asn Val Asn He Lys Pro Leu Glu Asp Lys He Leu Val Gin 



He Asn Glu Ala Glu Thr Thr Thr Ala Ser Gly Leu Val He Pro Asp 
20 25 30 

Ser Ala Lys Glu Lys Pro Gin Glu Ala Thr Val He Ala Val Gly Pro 



Gly Arg Phe Asp Asp Lys Gly Asn Arg He Pro Leu Asp He Lys Glu 
50 55 60 

Asp Asp Val Val He Phe Ser Arg Tyr Gly Gly Thr Glu He Lys Phe 
65 70 75 80 

Gly Gly Val Glu Tyr Leu Leu Leu Ser Ala Arg Asp He Leu Ala He 



Val Glu Lys 



<210> 5 
<211> 1737 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1714) 
<223> RXN00493 



<400> 5 

cccgttacgg cggcaccgag 
gtgacatcct cgcaatcgtc 



atcaagttcg gtggcgtgga 
gagaagtagg ggataagttc 



gtacttgctt ctctccgctc 60 

atg gca aag etc att 115 
Met Ala Lys Leu He 
1 5 



get ttt gac cag gac gcc cgc gaa ggc att etc egg ggc gtt gac get 
Ala Phe Asp Gin Asp Ala Arg Glu Gly He Leu Arg Gly Val Asp Ala 
10 15 20 



ctg gca aac get gtc aag gta acc etc ggc cca cgc ggc cgt aac gtg 211 
Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro Arg Gly Arg Asn Val 
25 30 35 



gtt ctt gat aag gca ttc ggc gga act ctg gtc acc aac gac ggt gtc 
Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val Thr Asn Asp Gly Val 



acc att gcc cgc gac ate gac ctt gag gat cct ttt gag aac etc ggt 
Thr He Ala Arg Asp He Asp Leu Glu Asp Pro Phe Glu Asn Leu Gly 



gcg cag ctg gtg aag tec gtt get gtt aag acc aac gac ate get ggt 355 
Ala Gin Leu Val Lys Ser Val Ala Val Lys Thr Asn Asp He Ala Gly 
70 75 80 85 



gac ggc acc acg act gca act ctg ctt get cag gca etc att get gaa 



403 
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Asp Glv Thr Thr Thr Ala Thr Leu Leu Ala Gin Ala Leu He Ala Glu 
90 95 100 

ggc ctg cgc aac gtt get get ggc gca aac oca atg gag etc aac aag 
Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro Met Glu Leu Asn Lys 
105 110 115 

ggt att tct gca get gca gaa aag ace ttg gaa gag ttg aag gca cgc 
Gly He Ser Ala Ala Ala Glu Lys Thr Leu Glu Glu Leu Lys Ala Arg 
120 125 130 

gca acc gag gtg tct gac acc aag gaa ate gca aac gtc get acc gtt 
Ala Thr Glu Val Ser Asp Thr Lys Glu He Ala Asn Val Ala Thr Val 
135 140 145 

tea tec cgc gat gaa gtt gtc ggc gag ate gtt get gca gcg atg gaa 
Ser Ser Arg Asp Glu Val Val Gly Glu He Val Ala Ala Ala Met Glu 
150 155 160 165 

aag gtt ggc aag gac ggt gtc gtc acc gtt gag gag tec cag tec ate 
Lys Val Gly Lys Asp Gly Val Val Thr Val Glu Glu Ser Gin Ser He 
170 175 180 

gag act get etc gag gtc ace gaa ggt att tct ttc gac aag ggc tac 
Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser Phe Asp Lys Gly Tyr 
185 190 195 

ctt tec cct tat ttc ate aac gac aac gac act cag cag get gtc ctg 
Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr Gin Gin Ala Val Leu 
200 205 210 

gac aac cct gca gtg ctg ctt gtt cgc aac aag att tct tee etc cea 
Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys He Ser Ser Leu Pro 
215 220 225 

gac ttc etc cca ttg ctg gag aag gtt gtg gag tec aac cgt cct ttg 
Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu Ser Asn Arg Pro Leu 
230 235 240 245 

ctg ate ate gca gaa gac gtc gag ggc gag cct ttg cag acc ctg gtt 
Leu He He Ala Glu Asp Val Glu Gly Glu Pro Leu Gin Thr Leu Val 
250 255 260 

gtg aac tec ate cgc aag acc ate aag gtc gtt gca gtg aag tec cct 
Val Asn Ser He Arg Lys Thr He Lys Val Val Ala Val Lys Ser Pro 
265 270 275 

tac ttc ggt gac ega cgc aag gcg ttc atg gat gac ctg get att gtc 
Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp Asp Leu Ala He Val 
280 285 290 

acc aag gca act gtc gtg gat cca gaa gtg ggc ate aac etc aac gaa 
Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly He Asn Leu Asn Glu 
295 300 305 

get ggc gaa gaa gtt ttc ggt acc gca cgc cgc ate acc gtt tec aag 
Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg He Thr Val Ser Lys 
310 315 320 325 

gac gaa acc ate ate gtt gat ggt gca ggt tec gca gaa gac gtt gaa 
Asp Glu Thr He He Val Asp Gly Ala Gly Ser Ala Glu Asp Val Glu 
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gca cgt cgc ggc cag ate cgt cgc gaa ate gcc aac acc gat tec ace 
Ala Arg Arg Gly Gin He Arg Arg Glu He Ala Asn Thr Asp Ser Thr 
345 350 355 

tgg gat cgc gaa aag gca gaa gag cgt ttg get aag etc tec ggt ggt 
Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala Lys Leu Ser Gly Gly 
360 365 370 

att get gte ate cgc gtt ggt gca gca act gaa acc gaa gtc aac gac 
He Ala Val He Arg Val Gly Ala Ala Thr Glu Thr Glu Val Asn Asp 
375 380 385 

cgc aag ctg cgt gtc gaa gat gcc ate aac get get cgc gca gca gca 
Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala Ala Arg Ala Ala Ala 
390 395 400 405 

eaa gaa ggc gtt ate get ggt ggc ggt tec get ttg gtt eag ate get 
Gin Glu Gly Val He Ala Gly Gly Gly Ser Ala Leu Val Gin He Ala 
410 415 420 

gag act ctg aag get tac gcc gaa gag ttc gaa ggc gac cag aag gtc 
Glu Thr Leu Lys Ala Tyr Ala Glu Glu Phe Glu Gly Asp Gin Lys Val 
425 430 435 

ggc gtt cgc gca ctg get act get ttg ggc aag cca gcg tac tgg ate 
Gly Val Arg Ala Leu Ala Thr Ala Leu Gly Lys Pro Ala Tyr Trp He 
440 445 450 

gee tec aac gca ggt ctt gac ggc tct gtt gtt gtt gca cgc act get 
Ala Ser Asn Ala Gly Leu Asp Gly Ser Val Val Val Ala Arg Thr Ala 
455 460 465 

get ctg cca aac ggc gag ggc ttc aac get gca act ttg gaa tac gga 
Ala Leu Pro Asn Gly Glu Gly Phe Asn Ala Ala Thr Leu Glu Tyr Gly 
470 475 480 485 

aac ctg ate aac gac ggt gtc ate gac cca gtc aag gtc acc cat tee 
Asn Leu He Asn Asp Gly Val He Asp Pro Val Lys Val Thr His Ser 
490 495 500 

gca gta gtg aat gca acc tct gtt gca cgc atg gtt ctg acc act gag 
Ala Val Val Asn Ala Thr Ser Val Ala Arg Met Val Leu Thr Thr Glu 
505 510 515 

get tct gtt gtt gag aag ect gca gaa gaa gca gee gat gca cat gca 
Ala Ser Val Val Glu Lys Pro Ala Glu Glu Ala Ala Asp Ala His Ala 
520 525 530 

gga cat cat cac cac taaagttctg tgaaaaacac cgt 
Gly His His His His 
535 



<210> 6 
<211> 538 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 6 
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Met Ala Lys Leu lie Ala Phe Asp Gin Asp Ala Arg Glu Gly lie Leu 
15 10 15 

Arg Gly Val Asp Ala Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro 
20 25 30 

Arg Gly Arg Asn Val Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val 
35 40 45 

Thr Asn Asp Gly Val Thr lie Ala Arg Asp lie Asp Leu Glu Asp Pro 
50 55 60 

Phe Glu Asn Leu Gly Ala Gin Leu Val Lys Ser Val Ala Val Lys Thr 
65 70 75 80 

Asn Asp lie Ala Gly Asp Gly Thr Thr Thr Ala Thr Leu Leu Ala Gin 
85 90 95 

Ala Leu lie Ala Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro 
100 105 110 

Met Glu Leu Asn Lys Gly He Ser Ala Ala Ala Glu Lys Thr Leu Glu 
115 120 125 

Glu Leu Lys Ala Arg Ala Thr Glu Val Ser Asp Thr Lys Glu He Ala 
130 135 140 

Asn Val Ala Thr Val Ser Ser Arg Asp Glu Val Val Gly Glu He Val 
145 150 155 160 

Ala Ala Ala Met Glu Lys Val Gly Lys Asp Gly Val Val Thr Val Glu 
165 170 175 

Glu Ser Gin Ser He Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser 
180 185 190 

Phe Asp Lys Gly Tyr Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr 
195 200 205 

Gin Gin Ala Val Leu Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys 
210 215 220 

He Ser Ser Leu Pro Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu 
225 230 235 240 

Ser Asn Arg Pro Leu Leu He He Ala Glu Asp Val Glu Gly Glu Pro 
245 250 255 

Leu Gin Thr Leu Val Val Asn Ser He Arg Lys Thr He Lys Val Val 
260 265 270 

Ala Val Lys Ser Pro Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp 
275 280 285 

Asp Leu Ala He Val Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly 
290 295 300 

He Asn Leu Asn Glu Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg 
305 310 315 320 

He Thr Val Ser Lys Asp Glu Thr He He Val Asp Gly Ala Gly Ser 
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Ala Glu Asp Val Glu Ala Arg Arg Gly Gin He Arg Arg Glu He Ala 
340 345 350 

Asn Thr Asp Ser Thr Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala 
355 360 365 

Lys Leu Ser Gly Gly He Ala Val He Arg Val Gly Ala Ala Thr Glu 
370 375 380 

Thr Glu Val Asn Asp Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala 
385 390 395 400 

Ala Arg Ala Ala Ala Gin Glu Gly Val He Ala Gly Gly Gly Ser Ala 
405 410 415 

Leu Val Gin He Ala Glu Thr Leu Lys Ala Tyr Ala Glu Glu Phe Glu 
420 425 430 

Gly Asp Gin Lys Val Gly Val Arg Ala Leu Ala Thr Ala Leu Gly Lys 
435 440 445 

Pro Ala Tyr Trp He Ala Ser Asn Ala Gly Leu Asp Gly Ser Val Val 
450 455 460 

Val Ala Arg Thr Ala Ala Leu Pro Asn Gly Glu Gly Phe Asn Ala Ala 
465 470 475 480 

Thr Leu Glu Tyr Gly Asn Leu He Asn Asp Gly Val He Asp Pro Val 
485 490 495 

Lys Val Thr His Ser Ala Val Val Asn Ala Thr Ser Val Ala Arg Met 
500 505 510 

Val Leu Thr Thr Glu Ala Ser Val Val Glu Lys Pro Ala Glu Glu Ala 
515 520 525 

Ala Asp Ala His Ala Gly His His His His 
530 535 



<210> 7 
<211> 1339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1339) 
<223> FRXA00498 

<400> 7 

cccgttacgg cggcaccgag atcaagttcg gtggcgtgga gtacttgctt ctctccgctc 60 

gtgacatcct cgcaatcgtc gagaagtagg ggataagttc atg gca aag etc att 115 

Met Ala Lys Leu He 
1 5 

get ttt gac cag gac gcc cgc gaa ggc att etc egg ggc gtt gac get 163 

Ala Phe Asp Gin Asp Ala Arg Glu Gly He Leu Arg Gly Val Asp Ala 
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ctg gca aac get gtc aag gta acc etc ggc cca cgc ggc cgt aac gtg 
Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro Arg Gly Arg Asn Val 
25 30 35 

gtt ctt gat aag gca ttc ggc gga cct ctg gtc acc aac gac ggt gtc 
Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val Thr Asn Asp Gly Val 
40 45 50 

acc att gcc cgc gac ate gac ctt gag gat cct ttt gag aac etc ggt 
Thr He Ala Arg Asp He Asp Leu Glu Asp Pro Phe Glu Asn Leu Gly 
55 60 65 

gcg cag ctg gtg aag tec gtt get gtt aag acc aac gac ate get ggt 
Ala Gin Leu Val Lys Ser Val Ala Val Lys Thr Asn Asp He Ala Gly 
70 75 80 85 

gac ggc acc aeg act gca act ctg ctt get cag gca etc att get gaa 
Asp Gly Thr Thr Thr Ala Thr Leu Leu Ala Gin Ala Leu He Ala Glu 
90 95 100 

ggc ctg cgc aac gtt get get ggc gca aac cca atg gag etc aac aag 
Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro Met Glu Leu Asn Lys 
105 110 115 

ggt att tct gca get gca gaa aag ace ttg gaa gag ttg aag gca cgc 
Gly He Ser Ala Ala Ala Glu Lys Thr Leu Glu Glu Leu Lys Ala Arg 
120 125 130 

gca ace gag gtg tct gac acc aag gaa ate gca aac gtc get acc gtt 
Ala Thr Glu Val Ser Asp Thr Lys Glu He Ala Asn Val Ala Thr Val 
135 140 145 

tea tec egc gat gaa gtt gtc ggc gag ate gtt get gca gcg atg gaa 
Ser Ser Arg Asp Glu Val Val Gly Glu He Val Ala Ala Ala Met Glu 
150 155 160 165 

aag gtt ggc aag gac ggt gtc gtc acc gtt gag gag tee cag tec ate 
Lys Val Gly Lys Asp Gly Val Val Thr Val Glu Glu Ser Gin Ser He 
170 175 180 

gag act get etc gag gtc acc gaa ggt att tct ttc gac aag ggc tac 
Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser Phe Asp Lys Gly Tyr 
185 190 195 

ctt tec cct tat ttc ate aac gac aac gac act cag cag get gtc ctg 
Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr Gin Gin Ala Val Leu 
200 205 210 

gac aac cct gca gtg ctg ctt gtt cgc aac aag att tct tec etc cca 
Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys He Ser Ser Leu Pro 
215 220 225 

gac ttc etc cca ttg ctg gag aag gtt gtg gag tec aac cgt cct ttg 
Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu Ser Asn Arg Pro Leu 
230 235 240 245 

ctg ate ate gca gaa gac gtc gag ggc gag cct ttg cag ace ctg gtt 
Leu He He Ala Glu Asp Val Glu Gly Glu Pro Leu Gin Thr Leu Val 
250 255 260 
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gtg aac tec ate cgc aag acc ate aag gtc gtt gca gtg aag tec cet 
Val Asn Ser He Arg Lys Thr He Lys Val Val Ala Val Lys Ser Pro 
265 270 275 

tac ttc ggt gac cga cgc aag gcg ttc atg gat gac ctg get att gtc 
Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp Asp Leu Ala He Val 
280 285 290 

acc aag gca act gtc gtg gat eca gaa gtg ggc ate aac etc aac gaa 
Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly He Asn Leu Asn Glu 
295 300 305 

get ggc gaa gaa gtt ttc ggt acc gca cgc cgc ate acc gtt tec aag 
Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg He Thr Val Ser Lys 
310 315 320 325 

gac gaa acc ate ate gtt gat ggt gca ggt tec gca gaa gac gtt gaa 
Asp Glu Thr He He Val Asp Gly Ala Gly Ser Ala Glu Asp Val Glu 
330 335 340 

gca cgt cgc ggc cag ate cgt cgc gaa ate gee aac ace gat tec acc 
Ala Arg Arg Gly Gin He Arg Arg Glu He Ala Asn Thr Asp Ser Thr 
345 350 355 

tgg gat cgc gaa aag gca gaa gag cgt ttg get aag etc tec ggt ggt 
Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala Lys Leu Ser Gly Gly 
360 365 370 

att get gte ate cgc gtt ggt gea gca act gaa acc gaa gtc aac gac 
He Ala Val He Arg Val Gly Ala Ala Thr Glu Thr Glu Val Asn Asp 
375 380 385 

cgc aag ctg cgt gtc gaa gat gee ate aac get get cgc gea gca gca 
Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala Ala Arg Ala Ala Ala 
390 395 400 405 

caa gaa ggc gtt ate get ggt ggc 
Gin Glu Gly Val He Ala Gly Gly 
410 



<210> 8 
<211> 413 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 8 

Met Ala Lys Leu He Ala Phe Asp Gin Asp Ala Arg Glu Gly He Leu 
15 10 15 

Arg Gly Val Asp Ala Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro 
20 25 30 

Arg Gly Arg Asn Val Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val 
35 40 45 

Thr Asn Asp Gly Val Thr He Ala Arg Asp He Asp Leu Glu Asp Pro 
50 55 60 

Phe Glu Asn Leu Gly Ala Gin Leu Val Lys Ser Val Ala Val Lys Thr 
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Asn Asp He Ala Gly Asp Gly Thr Thr Thr Ala Thr Leu Leu Ala Gin 
85 90 95 

Ala Leu He Ala Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro 
100 105 110 

Met Glu Leu Asn Lys Gly He Ser Ala Ala Ala Glu Lys Thr Leu Glu 
115 120 125 

Glu Leu Lys Ala Arg Ala Thr Glu Val Ser Asp Thr Lys Glu He Ala 
130 135 140 

Asn Val Ala Thr Val Ser Ser Arg Asp Glu Val Val Gly Glu He Val 
145 150 155 160 

Ala Ala Ala Met Glu Lys Val Gly Lys Asp Gly Val Val Thr Val Glu 
165 170 175 

Glu Ser Gin Ser He Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser 
180 185 190 

Phe Asp Lys Gly Tyr Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr 
195 200 205 

Gin Gin Ala Val Leu Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys 
210 215 220 

He Ser Ser Leu Pro Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu 
225 230 235 240 

Ser Asn Arg Pro Leu Leu He He Ala Glu Asp Val Glu Gly Glu Pro 
245 250 255 

Leu Gin Thr Leu Val Val Asn Ser He Arg Lys Thr He Lys Val Val 
260 265 270 

Ala Val Lys Ser Pro Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp 
275 280 285 

Asp Leu Ala He Val Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly 
290 295 300 

He Asn Leu Asn Glu Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg 
305 310 315 320 

He Thr Val Ser Lys Asp Glu Thr He He Val Asp Gly Ala Gly Ser 
325 330 335 

Ala Glu Asp Val Glu Ala Arg Arg Gly Gin He Arg Arg Glu He Ala 
340 345 350 

Asn Thr Asp Ser Thr Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala 
355 360 365 

Lys Leu Ser Gly Gly He Ala Val He Arg Val Gly Ala Ala Thr Glu 
370 375 380 

Thr Glu Val Asn Asp Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala 
385 390 395 400 
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Ala Arg Ala Ala Ala Gin Glu Gly Val He Ala Gly Gly 
405 410 



<210> 9 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXA01217 

<400> 9 

gcgctgcctg cgaagactcg accaagacat tcgagtcggt cgcgggcatt ttttattttc 60 

gcggccgagt gtccaccttc atccatgagg agaaatcact atg gca aag tac caa 115 

Met Ala Lys Tyr Gin 

1 5 

acc att gag get get gtc cgc tct gag ttc ggc aag ggc tct gca cgt 163 

Thr He Glu Ala Ala Val Arg Ser Glu Phe Gly Lys Gly Ser Ala Arg 

10 15 20 

cgt gca cgc gtt get ggc cag ate cet get gtt gtt tac ggc gca gat 211 
Arg Ala Arg Val Ala Gly Gin He Pro Ala Val Val Tyr Gly Ala Asp 
25 30 35 

gtt gag tec aac ctg cac gtc ace ate gac cac cgc acc ttc get gcg 259 
Val Glu Ser Asn Leu His Val Thr He Asp His Arg Thr Phe Ala Ala 
40 45 50 

ctg gtt cgc cag gaa ggc gta aac get gtt ctt gag etc gac ate gag 307 
Leu Val Arg Gin Glu Gly Val Asn Ala Val Leu Glu Leu Asp He Glu 
55 60 65 

ggc cag aag cag etc acc atg ate aag cac ate gac cag aac gtg ctg 355 
Gly Gin Lys Gin Leu Thr Met He Lys His He Asp Gin Asn Val Leu 
70 75 80 85 

acc ttc cac ate gac cac ttg gac ctg ctt gee att aag cgc ggc gaa 403 
Thr Phe His He Asp His Leu Asp Leu Leu Ala He Lys Arg Gly Glu 
90 95 100 

aag gtt gag gtt gac gtt cca gtt ate gtc gag ggc gag cca get eca 45] 
Lys Val Glu Val Asp Val Pro Val He Val Glu Gly Glu Pro Ala Pro 
105 110 115 

ggc acc atg tgg gtt cag gat get gac acc ate aag gtt gag get gac 4 9S 
Gly Thr Met Trp Val Gin Asp Ala Asp Thr He Lys Val Glu Ala Asp 
120 125 130 

gtt ctg tec ate ect gaa gag ttc acc gtt tec ate gaa ggc ctt gag 54' 
Val Leu Ser He Pro Glu Glu Phe Thr Val Ser He Glu Gly Leu Glu 
135 140 145 

etc ggc gca cag ate ace gca get gac ate aag etc gag ggc gac acc 59! 
Leu Gly Ala Gin He Thr Ala Ala Asp He Lys Leu Glu Gly Asp Thr 
150 155 160 165 
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acc ctg gtt gag gat cct gag acc etc ate gtc aac ate gtt etc cca 64 3 

Thr Leu Val Glu Asp Pro Glu Thr Leu He Val Asn He Val Leu Pro 

170 175 180 

get gtc gag gaa gaa gae acc gaa gag gac gaa gca get gaa gaa gca 691 

Ala Val Glu Glu Glu Asp Thr Glu Glu Asp Glu Ala Ala Glu Glu Ala 
185 190 195 

get act gag taagcttttt tagatagctt tat 723 
Ala Thr Glu 
200 



<210> 10 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 10 

Met Ala Lys Tyr Gin Thr He Glu Ala Ala Val Arg Ser Glu Phe Gly 
15 10 15 

Lys Gly Ser Ala Arg Arg Ala Arg Val Ala Gly Gin He Pro Ala Val 
20 25 30 

Val Tyr Gly Ala Asp Val Glu Ser Asn Leu His Val Thr He Asp His 
35 40 45 

Arg Thr Phe Ala Ala Leu Val Arg Gin Glu Gly Val Asn Ala Val Leu 
50 55 60 

Glu Leu Asp He Glu Gly Gin Lys Gin Leu Thr Met He Lys His He 
65 70 75 80 

Asp Gin Asn Val Leu Thr Phe His He Asp His Leu Asp Leu Leu Ala 
85 90 95 

He Lys Arg Gly Glu Lys Val Glu Val Asp Val Pro Val He Val Glu 
100 105 110 

Gly Glu Pro Ala Pro Gly Thr Met Trp Val Gin Asp Ala Asp Thr He 
115 120 125 

Lys Val Glu Ala Asp Val Leu Ser He Pro Glu Glu Phe Thr Val Ser 
130 135 140 

He Glu Gly Leu Glu Leu Gly Ala Gin He Thr Ala Ala Asp He Lys 
145 150 155 160 

Leu Glu Gly Asp Thr Thr Leu Val Glu Asp Pro Glu Thr Leu He Val 
165 170 175 

Asn He Val Leu Pro Ala Val Glu Glu Glu Asp Thr Glu Glu Asp Glu 
180 185 190 

Ala Ala Glu Glu Ala Ala Thr Glu 
195 200 



<210> 11 
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<211> 1603 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (33) . . (1583) 

<223> RXA00605 



<400> 11 

ataggtaacc ctcataaaag gaaggaatgc taatg tct gag aag tea gca gca 

Met Ser Glu Lys Ser Ala Ala 



gac cag ate gta gat cgc gga atg cgt cca aag ctt tct gga aac act 
Asp Gin He Val Asp Arg Gly Met Arg Pro Lys Leu Ser Gly Asn Thr 



acc cgc cac aac gga gca cca gtt cca tct gag aac ate tec gca acc 

Thr Arg His Asn Gly Ala Pro Val Pro Ser Glu Asn He Ser Ala Thr 
25 30 35 

gca ggc cca cag ggt cca aac gtt etc aat gac att cac etc att gaa 

Ala Gly Pro Gin Gly Pro Asn Val Leu Asn Asp He His Leu He Glu 

40 45 50 55 

aag etc gca cac ttt aac cgc gag aac gtt cca gag cgt ate cet cac 

Lys Leu Ala His Phe Asn Arg Glu Asn Val Pro Glu Arg He Pro His 

60 65 70 

gca aag ggc cac ggc get ttc ggt gag ctg cac ate ace gag gac gta 

Ala Lys Gly His Gly Ala Phe Gly Glu Leu His He Thr Glu Asp Val 



tec gaa tac acc aag gca gac ctg ttc cag cet ggt aag gte ace eeg 
Ser Glu Tyr Thr Lys Ala Asp Leu Phe Gin Pro Gly Lys Val Thr Pro 
90 95 100 

ctg get gtt cgc ttc tct act gtt get ggt gag cag ggc tec cca gat 
Leu Ala Val Arg Phe Ser Thr Val Ala Gly Glu Gin Gly Ser Pro Asp 
105 110 115 

acc tgg cgc gac gte cac ggc ttc get ctt cgc ttc tac ace gaa gag 
Thr Trp Arg Asp Val His Gly Phe Ala Leu Arg Phe Tyr Thr Glu Glu 
120 125 130 135 

ggc aac tac gac ate gtg ggt aac aac ace cca ace ttc ttc ctt cgt 
Gly Asn Tyr Asp He Val Gly Asn Asn Thr Pro Thr Phe Phe Leu Arg 
140 145 150 

gac ggc atg aag ttc cog gac ttc ate cac tea cag aag cgt etc aac 
Asp Gly Met Lys Phe Pro Asp Phe He His Ser Gin Lys Arg Leu Asn 
155 160 165 

aag aac ggt ctg cgc gat gca gac atg cag tgg gat ttc tgg acc cgc 
Lys Asn Gly Leu Arg Asp Ala Asp Met Gin Trp Asp Phe Trp Thr Arg 
170 175 180 

gca cet gaa tct gca cac cag gtg ace tac ctg atg ggt gac cgc ggt 
Ala Pro Glu Ser Ala His Gin Val Thr Tyr Leu Met Gly Asp Arg Gly 
185 190 195 
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acc cct aag acc tec cgc cac cag gac ggc ttc ggc tec cac acc ttc 677 
Thr Pro Lys Thr Ser Arg His Gin Asp Gly Phe Gly Ser His Thr Phe 
200 205 210 215 

cag tgg ate aac get gaa ggt aag oca gtt tgg gtt aag tac cac ttc 725 
Gin Trp lie Asn Ala Glu Gly Lys Pro Val Trp Val Lys Tyr His Phe 
220 225 230 

aag acc cgc cag ggc tgg gat tgc ttc acc gat gca gaa gca gca aag 773 
Lys Thr Arg Gin Gly Trp Asp Cys Phe Thr Asp Ala Glu Ala Ala Lys 
235 240 245 

gtt gca ggc gag aac get gac tac cag cgc gaa gac etc tac aac get 821 
Val Ala Gly Glu Asn Ala Asp Tyr Gin Arg Glu Asp Leu Tyr Asn Ala 
250 255 260 

att gaa aac ggc gac ttc cca ate tgg gac gtc aag gtt cag ate atg 869 
lie Glu Asn Gly Asp Phe Pro He Trp Asp Val Lys Val Gin He Met 
265 270 275 

cct ttc gag gat gca gag aac tac cgc tgg aac cca ttc gac ctg acc 917 
Pro Phe Glu Asp Ala Glu Asn Tyr Arg Trp Asn Pro Phe Asp Leu Thr 
280 285 290 295 

aag ace tgg tec cag aag gat tac cca ctg ate cca gtc ggt tac ttc 965 
Lys Thr Trp Ser Gin Lys Asp Tyr Pro Leu He Pro Val Gly Tyr Phe 
300 305 310 

ate ctg aac cgc aac cca cgc aac ttc tte get eag ate gag cag ctt 1013 
He Leu Asn Arg Asn Pro Arg Asn Phe Phe Ala Gin He Glu Gin Leu 
315 320 325 

gca ctg gat cca ggc aac ate gtt cct ggc gtc ggc ctg tec cca gac 1061 
Ala Leu Asp Pro Gly Asn He Val Pro Gly Val Gly Leu Ser Pro Asp 
330 335 340 

cgc atg etc cag gca cgt ate tte gca tac get gac cag cag cgt tac llOS 
Arg Met Leu Gin Ala Arg He Phe Ala Tyr Ala Asp Gin Gin Arg Tyr 
345 350 355 

cgc ate ggc get aac tac cgc gac ctg cca gtg aac cgt cca ate aac llS: 
Arg He Gly Ala Asn Tyr Arg Asp Leu Pro Val Asn Arg Pro He Asn 
360 365 370 375 

gag gtc aac ace tac age cgc gaa ggt tec atg cag tac ate ttc gac 120i 
Glu Val Asn Thr Tyr Ser Arg Glu Gly Ser Met Gin Tyr He Phe Asp 
380 385 390 

get gag ggc gag cct tec tac age cct aac cgc tac gac aag ggc gca 125; 
Ala Glu Gly Glu Pro Ser Tyr Ser Pro Asn Arg Tyr Asp Lys Gly Ala 
395 400 405 

ggc tac ctg gat aac ggt aeg gat tee tec tee aac cac ace tec tac 130! 
Gly Tyr Leu Asp Asn Gly Thr Asp Ser Ser Ser Asn His Thr Ser Tyr 
410 415 420 

ggc eag get gat gac ate tac gtc aac cca gac cca cac ggc acc gac 134! 
Gly Gin Ala Asp Asp He Tyr Val Asn Pro Asp Pro His Gly Thr Asp 
425 430 435 
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ctg gtt cgt get get tac gtc aag cac cag gat gat gac gac ttc ate 
Leu Val Arg Ala Ala Tyr Val Lys His Gin Asp Asp Asp Asp Phe He 
440 445 450 455 

cag eca ggc ate eta tae egc gag gtc ctg gat gag ggc gag aag gag 
Gin Pro Gly He Leu Tyr Arg Glu Val Leu Asp Glu Gly Glu Lys Glu 
460 465 470 

cga ttg gca gac aac ate tec aac gca atg cag gge ate tet gag gea 
Arg Leu Ala Asp Asn He Ser Asn Ala Met Gin Gly He Ser Glu Ala 
475 480 485 

aee gag eca cge gtc tae gac tae tgg aac aac gtt gat gag aac etc 
Thr Glu Pro Arg Val Tyr Asp Tyr Trp Asn Asn Val Asp Glu Asn Leu 
490 495 500 

ggc get cge gtc aag gag ctt tac etc eag aag aag get taagteettc 
Gly Ala Arg Val Lys Glu Leu Tyr Leu Gin Lys Lys Ala 
505 510 515 

tgatttaaaa tga 



<210> 12 
<211> 516 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 12 

Met Ser Glu Lys Ser Ala Ala Asp Gin He Val Asp Arg Gly Met Arg 
15 10 15 

Pro Lys Leu Ser Gly Asn Thr Thr Arg His Asn Gly Ala Pro Val Pro 
20 25 30 

Ser Glu Asn He Ser Ala Thr Ala Gly Pro Gin Gly Pro Asn Val Leu 
35 40 45 

Asn Asp He His Leu He Glu Lys Leu Ala His Phe Asn Arg Glu Asn 
50 55 60 

Val Pro Glu Arg He Pro His Ala Lys Gly His Gly Ala Phe Gly Glu 
65 70 75 80 

Leu His He Thr Glu Asp Val Ser Glu Tyr Thr Lys Ala Asp Leu Phe 
85 90 95 

Gin Pro Gly Lys Val Thr Pro Leu Ala Val Arg Phe Ser Thr Val Ala 
100 105 110 

Gly Glu Gin Gly Ser Pro Asp Thr Trp Arg Asp Val His Gly Phe Ala 
115 120 125 

Leu Arg Phe Tyr Thr Glu Glu Gly Asn Tyr Asp He Val Gly Asn Asn 
130 135 140 

Thr Pro Thr Phe Phe Leu Arg Asp Gly Met Lys Phe Pro Asp Phe He 
145 150 155 160 

His Ser Gin Lys Arg Leu Asn Lys Asn Gly Leu Arg Asp Ala Asp Met 
165 170 175 
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Gln Trp Asp Phe 
180 

Tyr Leu Met Gly 
195 

Gly Phe Gly Ser 
210 

Val Trp Val Lys 
225 

Thr Asp Ala Glu 



Arg Glu Asp Leu 
260 

Asp Val Lys Val 
275 

Trp Asn Pro Phe 
290 

Leu lie Pro Val 
305 

Phe Ala Gin lie 



Gly Val Gly Leu 
340 

Tyr Ala Asp Gin 
355 

Pro Val Asn Arg 
370 

Ser Met Gin Tyr 
385 

Asn Arg Tyr Asp 



Ser Ser Asn His 
420 

Pro Asp Pro His 
435 

Gin Asp Asp Asp 
450 

Leu Asp Glu Gly 
465 

Met Gin Gly lie 



Trp Thr Arg Al; 



Asp Arg Gly Thr 
200 



His Thr Phe Gin 
215 

Tyr His Phe Lys 
230 

Ala Ala Lys Val 
245 

Tyr Asn Ala lie 



Gin lie Met Pro 
280 

Asp Leu Thr Lys 
295 

Gly Tyr Phe lie 
310 

Glu Gin Leu Ala 
325 

Ser Pro Asp Arg 



Gin Arg Tyr Arg 
360 

Pro lie Asn Glu 
375 

lie Phe Asp Ala 
390 

Lys Gly Ala Gly 
405 

Thr Ser Tyr Gly 



Gly Thr Asp Leu 
440 

Asp Phe lie Gin 
455 

Glu Lys Glu Arg 
470 

Ser Glu Ala Thr 
485 



Pro Glu Ser Ala 
185 

Pro Lys Thr Ser 



Trp lie Asn Ala 
220 



Thr Arg Gin Gly 
235 

Ala Gly Glu Asn 
250 

Glu Asn Gly Asp 
2 65 

Phe Glu Asp Ala 



Thr Trp Ser Gin 
300 

Leu Asn Arg Asn 
315 

Leu Asp Pro Gly 
330 

Met Leu Gin Ala 
345 

lie Gly Ala Asn 



Val Asn Thr Tyr 
380 

Glu Gly Glu Pro 
395 

Tyr Leu Asp Asn 
410 

Gin Ala Asp Asp 
425 

Val Arg Ala Ala 



Pro Gly lie Leu 
460 

Leu Ala Asp Asn 
475 

Glu Pro Arg Val 
490 



His Gin Val Thr 
190 

Arg His Gin Asp 
205 

Glu Gly Lys Pro 



Trp Asp Cys Phe 
240 

Ala Asp Tyr Gin 
255 

Phe Pro lie Trp 
270 

Glu Asn Tyr Arg 
285 

Lys Asp Tyr Pro 



Pro Arg Asn Phe 
320 



Asn lie Val Pro 
335 

Arg lie Phe Ala 
350 

Tyr Arg Asp Leu 
365 

Ser Arg Glu Gly 



Ser Tyr Ser Pro 
400 



Gly Thr Asp Ser 
415 

He Tyr Val Asn 
430 

Tyr Val Lys His 
445 

Tyr Arg Glu Val 



lie Ser Asn Ala 
480 



Tyr Asp Tyr Trp 
495 
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Asn Asn Val Asp Glu Asn Leu Gly Ala Arg Val Lys Glu Leu Tyr Leu 
500 505 510 



Gin Lys Lys Ala 
515 



<210> 13 
<211> 2439 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (2416) 
<223> RXA00404 

<400> 13 

aagatccgat catcggcata cagaaacacc catctggccg aactttcctt tttctgcatg 60 

catttctgca cacagtttct gcccgctgtt tctacgcata gtg get ttg aaa cga 115 

Val Ala Leu Lys Arg 



ccc gaa gag aaa aca gta aag ate gtg acc ata aaa cag act gac aac 
Pro Glu Glu Lys Thr Val Lys He Val Thr He Lys Gin Thr Asp Asn 
10 15 20 

ate aat gac gat gat ttg gtg tac age aac get act gac ctt cca gta 
He Asn Asp Asp Asp Leu Val Tyr Ser Asn Ala Thr Asp Leu Pro Val 
25 30 35 

ggc gtg aag aag tec ect aaa atg tea ccg acc gee cgc gtt ggt etc 
Gly Val Lys Lys Ser Pro Lys Met Ser Pro Thr Ala Arg Val Gly Leu 
40 45 50 

ctt gtc ttt ggg gtt ate gcg geg gtg ggt tgg gga gea ate get ttc 
Leu Val Phe Gly Val He Ala Ala Val Gly Trp Gly Ala He Ala Phe 
55 60 65 

tec cgt ggc gaa aca ate aac tct gtg tgg ctg gtt ttg gcg gca gtt 
Ser Arg Gly Glu Thr He Asn Ser Val Trp Leu Val Leu Ala Ala Val 
70 75 80 85 

ggt tec tat ate att gcg ttt tct ttc tat gcc cga ctg att gaa tac 
Gly Ser Tyr He He Ala Phe Ser Phe Tyr Ala Arg Leu He Glu Tyr 
90 95 100 

aaa gtt gtt aag ccg aaa gat cag cga gca acc ccg gcg gaa tac gtt 
Lys Val Val Lys Pro Lys Asp Gin Arg Ala Thr Pro Ala Glu Tyr Val 
105 110 115 

aat gac ggc aag gac tat gtc cca acg gat cgt cgt gtg ctt ttt ggc 
Asn Asp Gly Lys Asp Tyr Val Pro Thr Asp Arg Arg Val Leu Phe Gly 
120 125 130 

cac cac ttt gca get att gca ggt gcc ggt cca ttg gtt gga ect gtc 
His His Phe Ala Ala He Ala Gly Ala Gly Pro Leu Val Gly Pro Val 
135 140 145 

atg gcc gcg cag atg ggc tac ctg cca ggc acc ttg tgg att ate etc 
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Met Ala Ala Gin Met Gly Tyr Leu Pro Gly Thr Leu Trp He He Leu 
150 155 160 165 

ggt gtg att ttc gcc ggt gca gtg cag gac tac eta gtg ctg tgg gtg 
Gly Val He Phe Ala Gly Ala Val Gin Asp Tyr Leu Val Leu Trp Val 
170 175 180 

tct act cgt agg cgt gga cgc tea ctt ggc cag atg gtt cgt gat gaa 
Ser Thr Arg Arg Arg Gly Arg Ser Leu Gly Gin Met Val Arg Asp Glu 
185 190 195 

atg ggc acg gtc ggt gga get gee ggt ate ttg geg aec ate tee ate 
Met Gly Thr Val Gly Gly Ala Ala Gly He Leu Ala Thr He Ser He 
200 205 210 

atg ate ate att ate gcg gtg etc gca ttg ate gtg gtt aat gea ctg 
Met He He He He Ala Val Leu Ala Leu He Val Val Asn Ala Leu 
215 220 225 

get gat tea cca tgg ggc gtt ttc tec ate aec atg ace ate eca att 
Ala Asp Ser Pro Trp Gly Val Phe Ser He Thr Met Thr He Pro He 
230 235 240 245 

gca ctg ttc atg ggt gtg tac ttg cgt tac ctg cgc cca ggt cgt gtt 
Ala Leu Phe Met Gly Val Tyr Leu Arg Tyr Leu Arg Pro Gly Arg Val 
250 255 260 

act gaa gtg tec ate ate ggt gtg gca ctg etc ctg ctg get ate gtt 
Thr Glu Val Ser He He Gly Val Ala Leu Leu Leu Leu Ala He Val 
265 270 275 

get ggt ggt tgg gtt gca gac aec tea tgg ggc gtg gaa tgg ttc ace 
Ala Gly Gly Trp Val Ala Asp Thr Ser Trp Gly Val Glu Trp Phe Thr 
280 285 290 

tgg tct aag ace act ttg gcg ttg gee ttg ate ggt tac gga ate atg 
Trp Ser Lys Thr Thr Leu Ala Leu Ala Leu He Gly Tyr Gly He Met 
295 300 305 

get gcg att ttg ecg gtg tgg ctg ctg ctt gca ccg cgc gat tac ctg 
Ala Ala He Leu Pro Val Trp Leu Leu Leu Ala Pro Arg Asp Tyr Leu 
310 315 320 325 

tct aec ttt atg aag ate ggc gtc ate ggt ctg ttg gca gtg ggt att 
Ser Thr Phe Met Lys He Gly Val He Gly Leu Leu Ala Val Gly He 
330 335 340 

ttg ttc gca cgt ect gag gtg cag atg cct tec gtg aec tee ttc gca 
Leu Phe Ala Arg Pro Glu Val Gin Met Pro Ser Val Thr Ser Phe Ala 
345 350 355 

ctt gag ggc aac ggt ccg gtg ttc tct gga agt ctg ttc cca ttc ctg 
Leu Glu Gly Asn Gly Pro Val Phe Ser Gly Ser Leu Phe Pro Phe Leu 
360 365 370 

ttc ate aeg att gcc tgt ggt gea ctg tct ggt ttc eac gca ctg att 
Phe He Thr He Ala Cys Gly Ala Leu Ser Gly Phe His Ala Leu He 
375 380 385 

tct tea gga ace aca cea aag ctt gtg gag aag gaa tee cag atg cgc 
Ser Ser Gly Thr Thr Pro Lys Leu Val Glu Lys Glu Ser Gin Met Arg 
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atg etc ggc tac ggc ggc atg ttg atg gaa tct ttc gtg gcg atg atg 
Met Leu Gly Tyr Gly Gly Met Leu Met Glu Ser Phe Val Ala Met Met 
410 415 420 

gca ctg ate acc get gtt att ctg gat cgt cac ctg tac ttc tec atg 
Ala Leu He Thr Ala Val He Leu Asp Arg His Leu Tyr Phe Ser Met 
425 430 435 

aac get ccg ctg gca ctg act ggt gga gat cca gca acc gca get gag 
Asn Ala Pro Leu Ala Leu Thr Gly Gly Asp Pro Ala Thr Ala Ala Glu 
440 445 450 

tgg gtt aac tec att ggg etg aca ggt gcg gat ate acc ccg gaa cag 
Trp Val Asn Ser He Gly Leu Thr Gly Ala Asp He Thr Pro Glu Gin 
455 460 465 

ctg teg gaa get get gaa agt gtc gga gaa tec act gtt att tec cgt 
Leu Ser Glu Ala Ala Glu Ser Val Gly Glu Ser Thr Val He Ser Arg 
470 475 480 485 

acc ggt ggc gca cca acc ttg gcg ttc ggt atg tct gaa ate etc tec 
Thr Gly Gly Ala Pro Thr Leu Ala Phe Gly Met Ser Glu He Leu Ser 
490 495 500 

gga ttc ate ggc ggc get gga atg aag gcg ttc tgg tac cac ttc gee 
Gly Phe He Gly Gly Ala Gly Met Lys Ala Phe Trp Tyr His Phe Ala 
505 510 515 

ate atg ttt gag get ctg ttc ate etc act act gtg gat gca ggt act 
He Met Phe Glu Ala Leu Phe He Leu Thr Thr Val Asp Ala Gly Thr 
520 525 530 

cgt gtg get egc ttt atg atg ace gat acc ttg ggc aat gtt cca ggt 
Arg Val Ala Arg Phe Met Met Thr Asp Thr Leu Gly Asn Val Pro Gly 
535 540 545 

ctg egc cgt ttc aag gat cot tea tgg act gtc ggt aac tgg att tct 
Leu Arg Arg Phe Lys Asp Pro Ser Trp Thr Val Gly Asn Trp He Ser 
550 555 560 565 

ace gtg ttt gtg tgt get eta tgg ggt get att ttg etc atg ggt gtt 
Thr Val Phe Val Cys Ala Leu Trp Gly Ala He Leu Leu Met Gly Val 
570 575 580 

acc gat cca ctg ggc ggc ate aac gtg ett ttc cca eta ttc ggt ate 
Thr Asp Pro Leu Gly Gly He Asn Val Leu Phe Pro Leu Phe Gly He 
585 590 595 

get aac cag ctg etc gcc get att gca ctt get etc gtg ctg gtt gtt 
Ala Asn Gin Leu Leu Ala Ala He Ala Leu Ala Leu Val Leu Val Val 
600 605 610 

gtg gtg aag aag ggc ctg tac aag tgg gcg tgg att cca get gtt ect 
Val Val Lys Lys Gly Leu Tyr Lys Trp Ala Trp He Pro Ala Val Pro 
615 620 625 

ttg gca tgg gat etc att gtc acg atg act gcg tea tgg cag aag att 
Leu Ala Trp Asp Leu He Val Thr Met Thr Ala Ser Trp Gin Lys He 
630 635 640 645 
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ttc cac tct gat ccg get att ggc tac tgg get cag aac gcg aac ttc 
Phe His Ser Asp Pro Ala lie Gly Tyr Trp Ala Gin Asn Ala Asn Phe 
650 655 660 

cgc gat gca aag tct caa ggc ctt acc gaa ttt ggt gcc get aaa tct 
Arg Asp Ala Lys Ser Gin Gly Leu Thr Glu Phe Gly Ala Ala Lys Ser 
665 670 675 

cct gag gca ate gat gcg gtt ate ega aac acc atg att cag ggc ate 
Pro Glu Ala He Asp Ala Val He Arg Asn Thr Met He Gin Gly He 
680 685 690 

ttg tec ate etg ttc gcg gtg etc gte etc gtt gtt gtc ggc gca gcc 
Leu Ser He Leu Phe Ala Val Leu Val Leu Val Val Val Gly Ala Ala 
695 700 705 

att gcg gtg tgc ate aag tec ate agg get cgt gca gcc gga aca cct 
He Ala Val Cys He Lys Ser He Arg Ala Arg Ala Ala Gly Thr Pro 
710 715 720 725 

ttg gag acc act gaa gag cct gat act gaa tct gag ttc ttc gcc cea 
Leu Glu Thr Thr Glu Glu Pro Asp Thr Glu Ser Glu Phe Phe Ala Pro 
730 735 740 

act gga ttc ctt gca tct tec agg gat aag gaa gtc cag gcc atg tgg 
Thr Gly Phe Leu Ala Ser Ser Arg Asp Lys Glu Val Gin Ala Met Trp 
745 750 755 

gac gag cgc tae cea ggc ggt gcg ccc gtg tct tct gga ggg cac 
Asp Glu Arg Tyr Pro Gly Gly Ala Pro Val Ser Ser Gly Gly His 
760 765 770 

taaaaeatga tggctcttac tea 



<210> 14 
<211> 772 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 14 

Val Ala Leu Lys Arg Pro Glu Glu Lys Thr Val Lys He Val Thr He 
15 10 15 

Lys Gin Thr Asp Asn He Asn Asp Asp Asp Leu Val Tyr Ser Asn Ala 
20 25 30 

Thr Asp Leu Pro Val Gly Val Lys Lys Ser Pro Lys Met Ser Pro Thr 
35 40 45 

Ala Arg Val Gly Leu Leu Val Phe Gly Val He Ala Ala Val Gly Trp 
50 55 60 

Gly Ala He Ala Phe Ser Arg Gly Glu Thr He Asn Ser Val Trp Leu 
65 70 75 80 

Val Leu Ala Ala Val Gly Ser Tyr He He Ala Phe Ser Phe Tyr Ala 



Arg Leu He Glu Tyr 



Lys Val Val Lys Pro Lys Asp Gin Arg Ala Thr 
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Pro Ala Glu Tyr Val Asn Asp Gly Lys Asp Tyr Val Pro Thr Asp Arg 
115 120 125 

Arg Val Leu Phe Gly His His Phe Ala Ala lie Ala Gly Ala Gly Pro 
130 135 140 

Leu Val Gly Pro Val Met Ala Ala Gin Met Gly Tyr Leu Pro Gly Thr 
145 150 155 160 

Leu Trp He He Leu Gly Val He Phe Ala Gly Ala Val Gin Asp Tyr 
165 170 175 

Leu Val Leu Trp Val Ser Thr Arg Arg Arg Gly Arg Ser Leu Gly Gin 
180 185 190 

Met Val Arg Asp Glu Met Gly Thr Val Gly Gly Ala Ala Gly He Leu 
195 200 205 

Ala Thr He Ser He Met He He He He Ala Val Leu Ala Leu He 
210 215 220 

Val Val Asn Ala Leu Ala Asp Ser Pro Trp Gly Val Phe Ser He Thr 
225 230 235 240 

Met Thr He Pro He Ala Leu Phe Met Gly Val Tyr Leu Arg Tyr Leu 
245 250 255 

Arg Pro Gly Arg Val Thr Glu Val Ser He He Gly Val Ala Leu Leu 
250 265 270 

Leu Leu Ala He Val Ala Gly Gly Trp Val Ala Asp Thr Ser Trp Gly 
275 280 285 

Val Glu Trp Phe Thr Trp Ser Lys Thr Thr Leu Ala Leu Ala Leu He 
290 295 300 

Gly Tyr Gly He Met Ala Ala He Leu Pro Val Trp Leu Leu Leu Ala 
305 310 315 320 

Pro Arg Asp Tyr Leu Ser Thr Phe Met Lys He Gly Val He Gly Leu 
325 330 335 

Leu Ala Val Gly He Leu Phe Ala Arg Pro Glu Val Gin Met Pro Ser 
340 345 350 

Val Thr Ser Phe Ala Leu Glu Gly Asn Gly Pro Val Phe Ser Gly Ser 
355 360 365 

Leu Phe Pro Phe Leu Phe He Thr He Ala Cys Gly Ala Leu Ser Gly 
370 375 380 

Phe His Ala Leu He Ser Ser Gly Thr Thr Pro Lys Leu Val Glu Lys 
385 390 395 400 

Glu Ser Gin Met Arg Met Leu Gly Tyr Gly Gly Met Leu Met Glu Ser 
405 410 415 

Phe Val Ala Met Met Ala Leu He Thr Ala Val He Leu Asp Arg His 
420 425 430 
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Leu Tyr Phe Ser Met Asm Ala Pro Leu Ala Leu Thr Gly Gly Asp Pro 
435 440 445 

Ala Thr Ala Ala Glu Trp Val Asn Ser He Gly Leu Thr Gly Ala Asp 
450 455 460 

He Thr Pro Glu Gin Leu Ser Glu Ala Ala Glu Ser Val Gly Glu Ser 
465 470 475 480 

Thr Val He Ser Arg Thr Gly Gly Ala Pro Thr Leu Ala Phe Gly Met 
485 490 495 

Ser Glu He Leu Ser Gly Phe He Gly Gly Ala Gly Met Lys Ala Phe 
500 505 510 

Trp Tyr His Phe Ala He Met Phe Glu Ala Leu Phe He Leu Thr Thr 
515 520 525 

Val Asp Ala Gly Thr Arg Val Ala Arg Phe Met Met Thr Asp Thr Leu 
530 535 540 

Gly Asn Val Pro Gly Leu Arg Arg Phe Lys Asp Pro Ser Trp Thr Val 
545 550 555 560 

Gly Asn Trp He Ser Thr Val Phe Val Cys Ala Leu Trp Gly Ala He 
565 570 575 

Leu Leu Met Gly Val Thr Asp Pro Leu Gly Gly He Asn Val Leu Phe 
580 585 590 

Pro Leu Phe Gly He Ala Asn Gin Leu Leu Ala Ala He Ala Leu Ala 
595 600 605 

Leu Val Leu Val Val Val Val Lys Lys Gly Leu Tyr Lys Trp Ala Trp 
610 615 620 

He Pro Ala Val Pro Leu Ala Trp Asp Leu He Val Thr Met Thr Ala 
625 630 635 640 

Ser Trp Gin Lys He Phe His Ser Asp Pro Ala He Gly Tyr Trp Ala 
645 650 655 

Gin Asn Ala Asn Phe Arg Asp Ala Lys Ser Gin Gly Leu Thr Glu Phe 
660 665 670 

Gly Ala Ala Lys Ser Pro Glu Ala He Asp Ala Val He Arg Asn Thr 
675 680 685 

Met He Gin Gly He Leu Ser He Leu Phe Ala Val Leu Val Leu Val 
690 695 700 

Val Val Gly Ala Ala He Ala Val Cys He Lys Ser He Arg Ala Arg 
705 710 715 720 

Ala Ala Gly Thr Pro Leu Glu Thr Thr Glu Glu Pro Asp Thr Glu Ser 
725 730 735 

Glu Phe Phe Ala Pro Thr Gly Phe Leu Ala Ser Ser Arg Asp Lys Glu 
740 745 750 
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Val Gin Ala Met Trp Asp Glu Arg Tyr Pro Gly Gly Ala Pro Val Ser 
755 760 765 

Ser Gly Gly His 
770 



<210> 15 
<211> 255 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (232) 

<223> RXN03119 

<400> 15 

tgggaggtgt cgcaccaagt acttttgcga agcgccatct gacggatttt caaaagatgt 60 

atatgctcgg tgcggaaacc tacgaaagga ttttttaccc atg get gta tac gaa 115 

Met Ala Val Tyr Glu 

1 5 

etc cca gaa etc gac tac gca tac gae get etc gag cca cac ate gtc 163 

Leu Pro Glu Leu Asp Tyr Ala Tyr Asp Ala Leu Glu Pro His He Val 

10 15 20 

get gaa ate atg gag ctt gac cag tec aag gac cae gca acc tac gtt 211 
Ala Glu He Met Glu Leu Asp Gin Ser Lys Asp His Ala Thr Tyr Val 



geg gge gca aat gca gca etc taggcaetag agaaggcacg 
Ala Gly Ala Asn Ala Ala Leu 



<210> 16 
<211> 44 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Met Ala Val Tyr Glu Leu Pro Glu Leu Asp Tyr Ala Tyr Asp Ala Leu 



Glu Pro His He Val Ala Glu He Met Glu Leu Asp Gin Ser Lys Asp 
20 25 30 

His Ala Thr Tyr Val Ala Gly Ala Asn Ala Ala Leu 



<210> 17 
<211> 249 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (226) 
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<223> RXN03120 



<400> 17 

ctgggcagtt cttgggtacg accacatatc cggtcgcctg gttatcgagc agctcaccga 60 

ccaggagggc aacatctcct tcgacatcac cccagttctg atg etc gat atg tgg 111 

Met Leu Asp Met Trp 
1 5 



gag cac get ttc tac ctg cag tac atg aac gtt aag gca gat tac gtc 
Glu His Ala Phe Tyr Leu Gin Tyr Met Asn Val Lys Ala Asp Tyr Val 



aag get gtt tgg aac gtc ttc aac tgg gac gac gca aga gca cgc ttc 211 
Lys Ala Val Trp Asn Val Phe Asn Trp Asp Asp Ala Arg Ala Arg Phe 



gca gca get tec aag taageatttt tagtccgtgc aat 
Ala Ala Ala Ser Lys 



<210> 18 
<211> 42 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Met Leu Asp Met Trp Glu His Ala Phe Tyr Leu Gin Tyr Met Asn Val 
15 10 15 

Lys Ala Asp Tyr Val Lys Ala Val Trp Asn Val Phe Asn Trp Asp Asp 
20 25 30 

Ala Arg Ala Arg Phe Ala Ala Ala Ser Lys 
35 40 



<210> 19 
<211> 660 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (637) 

<223> RXN00575 

<400> 19 

gaagcgtccg caggcaagaa aacgtcccgg aaaacggcga taggggtcac ccgcgcatgt 60 

ceggttgccg atctatttaa ataecaggac aattgcgtgc atg gtt gaa aga gac 115 

Met Val Glu Arg Asp 



ttc act ate ega cca ate cgc gag ggt gat ttc ect eag gtg agg gac 
Phe Thr He Arg Pro He Arg Glu Gly Asp Phe Pro Gin Val Arg Asp 



ate tac gaa ttg ggc ctg gag acg gga cat gcg act tat gag act tot 
He Tyr Glu Leu Gly Leu Glu Thr Gly His Ala Thr Tyr Glu Thr Ser 
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ggt ccc acg tgg gac cag ttc tec caa tct aaa ate atg gat acc gtc 
Gly Pro Thr Trp Asp Gin Phe Ser Gin Ser Lys He Met Asp Thr Val 
40 45 50 

atg gtg gcg gta gaa aac aac gac ccg gac ttc ate etc gga tgg gtg 
Met Val Ala Val Glu Asn Asn Asp Pro Asp Phe He Leu Gly Trp Val 
55 60 65 

tct get get cea att tea age cga eag gtt ttc cat gga gtg gtg gaa 
Ser Ala Ala Pro He Ser Ser Arg Gin Val Phe His Gly Val Val Glu 
70 75 80 85 

gat tec ate tat ate cac ccc cag ggc caa ggc cga gga ate ggc gge 
Asp Ser He Tyr He His Pro Gin Gly Gin Gly Arg Gly He Gly Gly 
90 95 100 

get ttg etc gac gee ctt ate aec tac tgc gaa age aac gge ate tgg 
Ala Leu Leu Asp Ala Leu He Thr Tyr Cys Glu Ser Asn Gly He Trp 
105 110 115 

teg ate cac tec tgg ate ttc ccg gaa aac etc ggt tct gcg aaa ctg 
Ser He His Ser Trp He Phe Pro Glu Asn Leu Gly Ser Ala Lys Leu 
120 125 130 

eat gaa teg aag ggc ttc gtg aag gtg ggc acc atg cac caa atg gca 
His Glu Ser Lys Gly Phe Val Lys Val Gly Thr Met His Gin Met Ala 
135 140 145 

agg atg cec tac ggc gag atg gaa gga caa tgg cge gat tgt gat ctg 
Arg Met Pro Tyr Gly Glu Met Glu Gly Gin Trp Arg Asp Cys Asp Leu 
150 155 160 165 

tgg gag tgc etc tta tec gtt cea gag caa get caa agt tec 
Trp Glu Cys Leu Leu Ser Val Pro Glu Gin Ala Gin Ser Ser 
170 175 

taaagcaatt taaatctgac ttt 



<210> 20 
<211> 179 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 20 

Met Val Glu Arg Asp Phe Thr He Arg Pro He Arg Glu Gly Asp Phe 
15 10 15 

Pro Gin Val Arg Asp He Tyr Glu Leu Gly Leu Glu Thr Gly His Ala 
20 25 30 

Thr Tyr Glu Thr Ser Gly Pro Thr Trp Asp Gin Phe Ser Gin Ser Lys 
35 40 45 

He Met Asp Thr Val Met Val Ala Val Glu Asn Asn Asp Pro Asp Phe 
50 55 60 

He Leu Gly Trp Val Ser Ala Ala Pro He Ser Ser Arg Gin Val Phe 
65 70 75 80 
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His Gly Val Val 



Arg Gly lie Gly 
100 



Ser Asn Gly lie 
115 

Gly Ser Ala Lys 
130 

Met His Gin Met 
145 

Arg Asp Cys Asp 



Glu Asp Ser lie 
85 

Gly Ala Leu Leu 



Trp Ser lie His 
120 

Leu His Glu Ser 
135 

Ala Arg Met Pro 
150 

Leu Trp Glu Cys 
165 



Tyr lie His Pro 
90 

Asp Ala Leu lie 
105 

Ser Trp lie Phe 



Lys Gly Phe Val 
140 

Tyr Gly Glu Met 
155 

Leu Leu Ser Val 
170 



Gin Gly Gin Gly 
95 

Thr Tyr Cys Glu 
110 

Pro Glu Asn Leu 
125 

Lys Val Gly Thr 



Glu Gly Gin Trp 
160 

Pro Glu Gin Ala 
175 



Gin Ser Ser 



<210> 21 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (583) 

<223> FRXA00575 

<400> 21 

gcatgtccgg ttgccgatct atttaaatac caggacaatt gcgtgcatgg ttgaaagaga 60 

cttcactatc cgaccaatcc gcgagggtga tttccctcag gtg agg gac ate tac 11. 

Val Arg Asp lie Tyr 
1 5 

gaa ttg ggc ctg gag acg 
Glu Leu Gly Leu Glu Thr 
10 

acg tgg gac cag ttc tec 
Thr Trp Asp Gin Phe Ser 
25 

gcg gta gaa aac aac gac 
Ala Val Glu Asn Asn Asp 
40 

get cca att tea age cga 
Ala Pro lie Ser Ser Arg 
55 

ate tat ate cac ccc cag 
lie Tyr lie His Pro Gin 
70 75 

etc gac gee ctt ate ace 



gga cat gcg act tat gag act tct ggt ccc 
Gly His Ala Thr Tyr Glu Thr Ser Gly Pro 



caa tet aaa ate atg gat ace gte atg gtg 
Gin Ser Lys lie Met Asp Thr Val Met Val 



ecg gac ttc ate etc gga tgg gtg tct get 
Pro Asp Phe lie Leu Gly Trp Val Ser Ala 



cag gtt ttc eat gga gtg gtg gaa gat tec 
Gin Val Phe His Gly Val Val Glu Asp Ser 



ggc caa ggc cga gga ate ggc ggc get ttg 
Gly Gin Gly Arg Gly lie Gly Gly Ala Leu 
80 85 

tac tgc gaa age aae gge ate tgg teg ate 
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Leu Asp Ala Leu He Thr Tyr Cys Glu Ser Asn Gly He Trp Ser He 
90 95 100 

cac tec tgg ate ttc ccg gaa aac etc ggt tct gcg aaa ctg cat gaa 
His Ser Trp He ?he Pro Glu Asn Leu Gly Ser Ala Lys Leu His Glu 
105 110 115 

teg aag ggc ttc gtg aag gtg ggc aec atg cac caa atg gca agg atg 
Ser Lys Gly Phe Val Lys Val Gly Thr Met His Gin Met Ala Arg Met 
120 125 130 

ccc tac ggc gag atg gaa gga eaa tgg cgc gat tgt gat ctg tgg gag 
Pro Tyr Gly Glu Met Glu Gly Gin Trp Arg Asp Cys Asp Leu Trp Glu 
135 140 145 

tgc etc tta tec gtt cca gag caa get eaa agt tec taaagcaatt 
Cys Leu Leu Ser Val Pro Glu Gin Ala Gin Ser Ser 
150 155 160 

taaatetgac ttt 



<210> 22 
<211> 161 
<212> PRT 

<213> Corynebaeterium glutamicum 



<400> 22 
Val Arg Asp He 
1 

Glu Thr Ser Gly 
20 

Asp Thr Val Met 
35 

Gly Trp Val Ser 
50 

Val Val Glu Asp 
65 

He Gly Gly Ala 



Gly He Trp Ser 
100 

Ala Lys Leu His 
115 

Gin Met Ala Arg 
130 

Cys Asp Leu Trp 
145 



Tyr Glu Leu Gly 
5 

Pro Thr Trp Asp 



Val Ala Val Glu 
40 

Ala Ala Pro He 
55 

Ser He Tyr He 
70 

Leu Leu Asp Ala 
85 

He His Ser Trp 



Glu Ser Lys Gly 
120 

Met Pro Tyr Gly 
135 

Glu Cys Leu Leu 
150 



Leu Glu Thr Gly 
10 

Gin Phe Ser Gin 
25 

Asn Asn Asp Pro 



Ser Ser Arg Gin 
60 

His Pro Gin Gly 
75 

Leu He Thr Tyr 
90 

He Phe Pro Glu 
105 

Phe Val Lys Val 



Glu Met Glu Gly 
140 



Ser Val Pro Glu 
155 



His Ala Thr Tyr 
15 

Ser Lys He Met 
30 

Asp Phe He Leu 
45 

Val Phe His Gly 



Gin Gly Arg Gly 
80 

Cys Glu Ser Asn 
95 

Asn Leu Gly Ser 
110 

Gly Thr Met His 
125 

Gin Trp Arg Asp 



Gin Ala Gin Ser 
160 



Ser 
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<210> 23 
<211> 1575 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1552) 
<223> RXN01345 



<400> 23 

cataacctca ttgaacatgc aaaactaatg 
ttccactgca cagcccgaaa atgctgctag 



cttttggggg gtatgcataa attcgtttcg 60 

ggtcaagttc atg cgt ttt gga ctt 115 
Met Arg Phe Gly Leu 
1 5 



gac ttg gga act acc cgc aca ate gcg gcc gcc gtg gac cgc gga aac 
Asp Leu Gly Thr Thr Arg Thr lie Ala Ala Ala Val Asp Arg Gly Asn 
10 15 20 

tat ccc ate gtc act gtg gaa gat tct tta ggc gac acc cac gat ttc 
Tyr Pro lie Val Thr Val Glu Asp Ser Leu Gly Asp Thr His Asp Phe 
25 30 35 

att cca tct gtg gtg gcc etc aag gca gat agg att gtc gcg ggt tgg 
lie Pro Ser Val Val Ala Leu Lys Ala Asp Arg lie Val Ala Gly Trp 
40 45 50 

gat get att gag gtt ggg cag gac eac ect tec ttc gta cgt tct ttc 
Asp Ala lie Glu Val Gly Gin Asp His Pro Ser Phe Val Arg Ser Phe 
55 60 65 

aaa cgc eta etc tet gaa ccc aat gtc aeg gaa gee ace ecg gtc tac 
Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu Ala Thr Pro Val Tyr 
70 75 80 85 

ttg ggc gat cat gta cac cet ttg ggc gee gtc ctg gag get ttt gcg 
Leu Gly Asp His Val His Pro Leu Gly Ala Val Leu Glu Ala Phe Ala 
90 95 100 

gaa aac gtg gtc act gcg ctg egt gca ttt eag aeg eaa ttg gga gat 
Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin Thr Gin Leu Gly Asp 
105 110 115 

acc tec eeg ate gaa gta gtc att ggt gtg ccc gcc aac tee cac age 
Thr Ser Pro He Glu Val Val He Gly Val Pro Ala Asn Ser His Ser 
120 125 130 

gcc cag cga ctg etc acc atg tec gcc ttc age gee aca ggc ate acc 
Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser Ala Thr Gly He Thr 
135 140 145 

gtt gte ggt ttg gtc aat gag ccc age gcc gca get ttc gag tac acc 
Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala Ala Phe Glu Tyr Thr 
150 155 160 165 

cac cgc eac gee cgc acc tta aac tee aag egc eaa gee ate gtg gtt 
His Arg His Ala Arg Thr Leu Asn Ser Lys Arg Gin Ala lie Val Val 
170 175 180 
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tat gat ttg gga ggc gga aca ttc gac tec teg etc ate egc ate gae 
Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser Leu He Arg He Asp 
185 190 195 

ggc acc cae eac gag gtt gtg tee tec att gge att tea cgc ett ggt 
Gly Thr His His Glu Val Val Ser Ser He Gly He Ser Arg Leu Gly 
200 205 210 

gge gat gat ttc gat gaa ate etc etc eaa tgc gcg etc aag gcc gca 
Gly Asp Asp Phe Asp Glu He Leu Leu Gin Cys Ala Leu Lys Ala Ala 
215 220 225 

gge aga eag cae gat gcg ttt gge aag egt get aaa aae aeg ett etc 
Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala Lys Asn Thr Leu Leu 
230 235 240 245 

gac gaa tee cgc aae gcg aag gaa get ett gtt eeg eaa tec egt cgc 
Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val Pro Gin Ser Arg Arg 
250 255 260 

ttg gtt eta gaa att gge gae gae gac ate acc gtt cca gtg aae aag 
Leu Val Leu Glu He Gly Asp Asp Asp He Thr Val Pro Val Asn Lys 
265 270 275 

ttc tac gag get gcc act ecc ctg gtg gaa aaa tee ttg tec ate atg 
Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys Ser Leu Ser He Met 
280 285 290 

gaa cce etc ate ggc gtc gat gat ett aaa gat tec gac ate gca ggc 
Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp Ser Asp He Ala Gly 
295 300 305 

ate tac ett gtt ggt gga gga tec teg etc cca etc gtt tec agg ttg 
He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro Leu Val Ser Arg Leu 
310 315 320 325 

etc cgc gag egt ttc ggc cgc egt gtc cac egc tec eca ttc ecc tea 
Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg Ser Pro Phe Pro Ser 
330 335 340 

ggt tee act gcg gtg ggt ctg gee ate gcg get gac cct tec tct ggt 
Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala Asp Pro Ser Ser Gly 
345 350 355 

ttc cae eta agg gac egc gtt gcg cga gge ate ggt gtg ttc egt gag 
Phe His Leu Arg Asp Arg Val Ala Arg Gly He Gly Val Phe Arg Glu 
360 365 370 

cac gat tct ggt egt gcc gtg age ttt gae eeg ctg ate gee eeg gac 
His Asp Ser Gly Arg Ala Val Ser Phe Asp Pro Leu He Ala Pro Asp 
375 380 385 



acc gat tct gcg ace gtg gcg aaa cga tgc tac aag gcg gtg 
Thr Asp Ser Ala Thr Val Ala Lys Arg Cys Tyr Lys Ala Val His Asn 
390 395 400 



405 



att ggt tgg ttc agg ttc gtg gaa tac tee acc gtg tec gag gat gge 
He Gly Trp Phe Arg Phe Val Glu Tyr Ser Thr Val Ser Glu Asp Gly 
410 415 420 
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age ccc gga gat att tec ctg etc agt gaa ate aag att cct ttt gat 1411 
Ser Pro Gly Asp lie Ser Leu Leu Ser Glu lie Lys lie Pro Phe Asp 
425 430 435 

age tec ate aec gat gtg gat get ace gag att tea cgt ttc gat ggc 14 59 
Ser Ser lie Thr Asp Val Asp Ala Thr Glu He Ser Arg Phe Asp Gly 
440 445 450 

cea gaa gta gaa gaa acc ate aea gtc aat gac aac ggc gtg get tec 1507 
Pro Glu Val Glu Glu Thr He Thr Val Asn Asp Asn Gly Val Ala Ser 
455 460 465 

att tee ate aag ata etc ggc ggc gtt acc gtc gag cae aea att 1552 
He Ser He Lys He Leu Gly Gly Val Thr Val Glu His Thr He 
470 475 480 

tagttaccat tttggtgctg gtg 1575 

<210> 24 
<211> 484 
<212> PRT 

<213> Corynebaeterium glutamicum 
<4O0> 24 

Met Arg Phe Gly Leu Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala 
15 10 15 

Val Asp Arg Gly Asn Tyr Pro He Val Thr Val Glu Asp Ser Leu Gly 
20 25 30 

Asp Thr His Asp Phe He Pro Ser Val Val Ala Leu Lys Ala Asp Arg 
35 40 45 

He Val Ala Gly Trp Asp Ala He Glu Val Gly Gin Asp His Pro Ser 
50 55 60 

Phe Val Arg Ser Phe Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu 
65 70 75 80 

Ala Thr Pro Val Tyr Leu Gly Asp His Val His Pro Leu Gly Ala Val 
85 90 95 

Leu Glu Ala Phe Ala Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin 
100 105 110 

Thr Gin Leu Gly Asp Thr Ser Pro He Glu Val Val He Gly Val Pro 
115 120 125 

Ala Asn Ser His Ser Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser 
130 135 140 

Ala Thr Gly He Thr Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala 
145 150 155 160 

Ala Phe Glu Tyr Thr His Arg His Ala Arg Thr Leu Asn Ser Lys Arg 
165 170 175 



Gin Ala He Val Val Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser 
180 185 190 
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Leu lie Arg lie Asp Gly Thr His His Glu Val Val Ser Ser lie Gly 
195 200 205 

lie Ser Arg Leu Gly Gly Asp Asp Phe Asp Glu lie Leu Leu Gin Cys 
210 215 220 

Ala Leu Lys Ala Ala Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala 
225 230 235 240 

Lys Asn Thr Leu Leu Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val 
245 250 255 

Pro Gin Ser Arg Arg Leu Val Leu Glu He Gly Asp Asp Asp He Thr 
260 265 270 

Val Pro Val Asn Lys Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys 
275 280 285 

Ser Leu Ser He Met Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp 
290 295 300 

Ser Asp He Ala Gly He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro 
305 310 315 320 

Leu Val Ser Arg Leu Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg 
325 330 335 

Ser Pro Phe Pro Ser Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala 
340 345 350 

Asp Pro Ser Ser Gly Phe His Leu Arg Asp Arg Val Ala Arg Gly He 
355 360 365 

Gly Val Phe Arg Glu His Asp Ser Gly Arg Ala Val Ser Phe Asp Pro 
370 375 380 

Leu He Ala Pro Asp Thr Asp Ser Ala Thr Val Ala Lys Arg Cys Tyr 
385 390 395 400 

Lys Ala Val His Asn He Gly Trp Phe Arg Phe Val Glu Tyr Ser Thr 
405 410 415 

Val Ser Glu Asp Gly Ser Pro Gly Asp He Ser Leu Leu Ser Glu He 
420 425 430 

Lys He Pro Phe Asp Ser Ser He Thr Asp Val Asp Ala Thr Glu He 
435 440 445 

Ser Arg Phe Asp Gly Pro Glu Val Glu Glu Thr He Thr Val Asn Asp 
450 455 460 

Asn Gly Val Ala Ser He Ser He Lys He Leu Gly Gly Val Thr Val 
465 470 475 480 

Glu His Thr He 



<210> 25 
<211> 1267 
<212> DNA 
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<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1267) 
<223> FRXA01345 



<400> 25 

cataacctca ttgaacatgc aaaactaatg cttttggggg gtatgcataa attcgtttcg 60 

ttccactgca cagcccgaaa atgctgctag ggtcaagttc atg cgt ttt gga ctt 111 

Met Arg Phe Gly Leu 
1 5 



gac ttg gga act acc cgc aca ate gcg gcc gcc gtg gac cgc gga aac 

Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala Val Asp Arg Gly Asn 

10 15 20 

tat ccc ate gtc act gtg gaa gat tct tta ggc gac acc cac gat ttc 

Tyr Pro He Val Thr Val Glu Asp Ser Leu Gly Asp Thr His Asp Phe 

25 30 35 

att cca tct gtg gtg gcc etc aag gca gat agg att gtc gcg ggt tgg 

He Pro Ser Val Val Ala Leu Lys Ala Asp Arg lie Val Ala Gly Trp 



gat get att gag gtt ggg cag gac cac ect tec ttc gta cgt tct ttc 

Asp Ala He Glu Val Gly Gin Asp His Pro Ser Phe Val Arg Ser Phe 

55 60 65 

aaa cgc eta etc tct gaa ccc aat gtc acg gaa gcc acc ccg gtc tac 

Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu Ala Thr Pro Val Tyr 

70 75 80 85 

ttg ggc gat cat gta cac ect ttg ggc gcc gtc ctg gag get ttt gcg 

Leu Gly Asp His Val His Pro Leu Gly Ala Val Leu Glu Ala Phe Ala 

90 95 100 

gaa aac gtg gtc act gcg ctg cgt gca ttt cag acg caa ttg gga gat 

Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin Thr Gin Leu Gly Asp 

105 110 115 

acc tec ccg ate gaa gta gtc att ggt gtg ccc gcc aac tec cac age 

Thr Ser Pro He Glu Val Val He Gly Val Pro Ala Asn Ser His Ser 

120 125 130 

gcc cag cga ctg etc acc atg tee gcc ttc age gcc aca ggc ate acc 

Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser Ala Thr Gly He Thr 

135 140 145 

gtt gtc ggt ttg gtc aat gag ccc age gee gca get ttc gag tac ace 

Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala Ala Phe Glu Tyr Thr 

150 155 160 165 

cac cgc cac gee cgc ace tta aac tec aag cgc caa gee ate gtg gtt 

His Arg His Ala Arg Thr Leu Asn Ser Lys Arg Gin Ala He Val Val 

170 175 180 

tat gat ttg gga ggc gga aca ttc gac tec teg etc ate cgc ate gac 

Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser Leu He Arg He Asp 

185 190 195 
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ggc acc cac cac gag gtt gtg tec tec att ggc att tea egc ctt ggt 
Gly Thr His His Glu Val Val Ser Ser lie Gly lie Ser Arg Leu Gly 
200 205 210 

ggc gat gat tte gat gaa ate etc etc caa tgc gcg etc aag gee gca 
Gly Asp Asp Phe Asp Glu lie Leu Leu Gin Cys Ala Leu Lys Ala Ala 
215 220 225 

ggc aga cag cac gat gcg ttt ggc aag cgt get aaa aac acg ctt etc 
Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala Lys Asn Thr Leu Leu 
230 235 240 245 

gae gaa tec egc aac gcg aag gaa get ctt gtt ccg caa tee cgt cgc 
Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val Pro Gin Ser Arg Arg 
250 255 260 

ttg gtt eta gaa att ggc gac gac gae ate acc gtt cea gtg aac aag 
Leu Val Leu Glu He Gly Asp Asp Asp He Thr Val Pro Val Asn Lys 
265 270 275 

tte tae gag get gee act ccc etg gtg gaa aaa tec ttg tec ate atg 
Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys Ser Leu Ser He Met 
280 285 290 

gaa ccc etc ate ggc gtc gat gat ctt aaa gat tec gae ate gca ggc 
Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp Ser Asp He Ala Gly 
295 300 305 

ate tae ctt gtt ggt gga gga tec teg etc cea etc gtt tec agg ttg 
He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro Leu Val Ser Arg Leu 
310 315 320 325 

etc egc gag cgt tte gge cgc cgt gtc cac cgc tec eca tte ccc tea 
Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg Ser Pro Phe Pro Ser 
330 335 340 

ggt tec act gcg gtg ggt etg gee ate gcg get gac cct tec tct ggt 
Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala Asp Pro Ser Ser Gly 
345 350 355 

tte cac eta agg gac cgc gtt gcg cga ggc ate ggt gtg tte cgt gag 
Phe His Leu Arg Asp Arg Val Ala Arg Gly He Gly Val Phe Arg Glu 
360 365 370 

cac gat tct ggt cgt gee gtg age ttt gae ccg etg ate gee ccg gac 
His Asp Ser Gly Arg Ala Val Ser Phe Asp Pro Leu He Ala Pro Asp 
375 380 385 



<210> 26 
<211> 389 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Met Arg Phe Gly Leu Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala 
15 10 15 

Val Asp Arg Gly Asn Tyr Pro He Val Thr Val Glu Asp Ser Leu Gly 
20 25 30 
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Asp Thr His Asp Phe He Pro Ser Val Val Ala Leu Lys Ala Asp Arg 
35 40 45 

He Val Ala Gly Trp Asp Ala He Glu Val Gly Gin Asp His Pro Ser 
50 55 60 

Phe Val Arg Ser Phe Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu 
65 70 75 80 

Ala Thr Pro Val Tyr Leu Gly Asp His Val His Pro Leu Gly Ala Val 
85 90 95 

Leu Glu Ala Phe Ala Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin 
100 105 110 

Thr Gin Leu Gly Asp Thr Ser Pro He Glu Val Val He Gly Val Pro 
115 120 125 

Ala Asn Ser His Ser Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser 
130 135 140 

Ala Thr Gly He Thr Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala 
145 150 155 160 

Ala Phe Glu Tyr Thr His Arg His Ala Arg Thr Leu Asn Ser Lys Arg 
165 170 175 

Gin Ala He Val Val Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser 
180 185 190 

Leu He Arg He Asp Gly Thr His His Glu Val Val Ser Ser He Gly 
195 200 205 

He Ser Arg Leu Gly Gly Asp Asp Phe Asp Glu He Leu Leu Gin Cys 
210 215 220 

Ala Leu Lys Ala Ala Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala 
225 230 235 240 

Lys Asn Thr Leu Leu Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val 
245 250 255 

Pro Gin Ser Arg Arg Leu Val Leu Glu He Gly Asp Asp Asp He Thr 
260 265 270 

Val Pro Val Asn Lys Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys 
275 280 285 

Ser Leu Ser He Met Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp 
290 295 300 

Ser Asp He Ala Gly He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro 
305 310 315 320 

Leu Val Ser Arg Leu Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg 
325 330 335 

Ser Pro Phe Pro Ser Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala 
340 345 350 
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Asp Pro Ser Ser 
355 

Gly Val Phe Arg 
370 



Gly Phe His Leu 
360 

Glu His Asp Ser 
375 



Arg Asp Arg Val 

Gly Arg Ala Val 
380 



Ala Arg Gly lie 
365 

Ser Phe Asp Pro 



Leu He Ala Pro Asp 
385 



<210> 27 
<211> 1308 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1285) 
<223> RXA02541 



<400> 27 

atccgccggt gtccggacaa caaaacttgc 
attcaccgca tataagactc atggaaggag 



aacacaagat aacttaagaa attgcataca 60 

gggatgccca gtg aac aac age gaa 11! 
Val Asn Asn Ser Glu 
1 5 



tgg gca aat aag aac tat tac gca gac ctg ggg gtc tec teg tec get 
Trp Ala Asn Lys Asn Tyr Tyr Ala Asp Leu Gly Val Ser Ser Ser Ala 
10 15 20 



tea gaa gat gag ate aaa aag get tac cgc aag etc gee agg gaa aat 211 
Ser Glu Asp Glu He Lys Lys Ala Tyr Arg Lys Leu Ala Arg Glu Asn 

35 



cac cca gat aaa aat cca ggt gac aag gee get gaa gat cga tte aaa 259 
His Pro Asp Lys Asn Pro Gly Asp Lys Ala Ala Glu Asp Arg Phe Lys 
40 45 50 



aaa gcg gcc gag gca tat gac gta ctt ggt gat gac aag aaa cga aaa 
Lys Ala Ala Glu Ala Tyr Asp Val Leu Gly Asp Asp Lys Lys Arg Lys 
55 60 65 

gaa tac gac gag etc aaa gca ctt eta get tct ggt gga ate cgc gga 
Glu Tyr Asp Glu Leu Lys Ala Leu Leu Ala Ser Gly Gly He Arg Gly 
70 75 80 85 

gga tte gga age gga ggt gcg gga tte ecc gge ggg ttt cgc aeg teg 
Gly Phe Gly Ser Gly Gly Ala Gly Phe Pro Gly Gly Phe Arg Thr Ser 
90 95 100 

aeg gga gga tte gac acc tea gac etc tte gga gga gga caa ggt gga 
Thr Gly Gly Phe Asp Thr Ser Asp Leu Phe Gly Gly Gly Gin Gly Gly 
105 110 115 

ggg ttt tct aeg gac ggc ggt ttg ggc gat ate tte ggt ggc ctt tte 
Gly Phe Ser Thr Asp Gly Gly Leu Gly Asp He Phe Gly Gly Leu Phe 
120 125 130 

aac cgc ggc get ggt tct cac cag tea get agg ceg aeg egg ggg gcg 
Asn Arg Gly Ala Gly Ser His Gin Ser Ala Arg Pro Thr Arg Gly Ala 



307 



355 



547 
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gat gta caa acc gaa ata act etc teg ttt gtt gag gca gcg aaa ggc 
Asp Val Gin Thr Glu He Thr Leu Ser Phe Val Glu Ala Ala Lys Gly 
150 155 160 165 

acg acc ate cca gtg gaa etc acc ggc gat gcg ccc tgc aac acc tgc 
Thr Thr He Pro Val Glu Leu Thr Gly Asp Ala Pro Cys Asn Thr Cys 
170 175 180 

cac gga teg ggc tec aaa tea ggc cac ccc gca aaa tgt gga acc tgt 
His Gly Ser Gly Ser Lys Ser Gly His Pro Ala Lys Cys Gly Thr Cys 
185 190 195 

gat gga acc gga ttc acc tct gag aac aag ggt get ttc gga ttc tee 
Asp Gly Thr Gly Phe Thr Ser Glu Asn Lys Gly Ala Phe Gly Phe Ser 
200 205 210 

get cca tgt gca acc tgt ggt ggc act ggt gaa ata ate act gat cct 
Ala Pro Cys Ala Thr Cys Gly Gly Thr Gly Glu He He Thr Asp Pro 
215 220 225 

tgc gat aac tgc cac ggc cga ggc ace gtc egg aag tct cgt tec ate 
Cys Asp Asn Cys His Gly Arg Gly Thr Val Arg Lys Ser Arg Ser He 
230 235 240 245 

acc gtg cgt ate cca act ggt gtg gaa gat gga eag aaa gtt cgt ett 
Thr Val Arg He Pro Thr Gly Val Glu Asp Gly Gin Lys Val Arg Leu 
250 255 260 

gca ggc caa ggc gaa gca gga cca aat ggc aaa cca gcg ggc gat etc 
Ala Gly Gin Gly Glu Ala Gly Pro Asn Gly Lys Pro Ala Gly Asp Leu 
265 270 275 

ttt gtg aaa gtc cac gtg aaa aag gae gat gtg ttc aca egc gae ggc 
Phe Val Lys Val His Val Lys Lys Asp Asp Val Phe Thr Arg Asp Gly 
280 285 290 

age aac att ttg ate acc att ccc gtg age ttc age gag ctg get ttg 
Ser Asn He Leu He Thr He Pro Val Ser Phe Ser Glu Leu Ala Leu 
295 300 305 

ggt ggc get att tct gtg cca acg etc aac aag cct gta aaa etc aag 
Gly Gly Ala He Ser Val Pro Thr Leu Asn Lys Pro Val Lys Leu Lys 
310 315 320 325 

eta cct gcg gga acg cca gat ggt cgt act ttg cgt gta cge ggt egc 
Leu Pro Ala Gly Thr Pro Asp Gly Arg Thr Leu Arg Val Arg Gly Arg 
330 335 340 

ggt ate gaa gca cgt gat tec act ggt gat ctg ctg gtt aca gtc eag 
Gly He Glu Ala Arg Asp Ser Thr Gly Asp Leu Leu Val Thr Val Gin 
345 350 355 

gtt tct gtc ccg aag aat ctg gat gae aac get gcg gaa get etc cge 
Val Ser Val Pro Lys Asn Leu Asp Asp Asn Ala Ala Glu Ala Leu Arg 
360 365 370 

gca tat get gaa gca gaa act aat tea ggt ttt gat ccc cge get aac 
Ala Tyr Ala Glu Ala Glu Thr Asn Ser Gly Phe Asp Pro Arg Ala Asn 
375 380 385 
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tgg gcg ggc cag aac cgc tagacgttct ctttgagaaa gga 
Trp Ala Gly Gin Asn Arg 
390 395 



<210> 28 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Val Asn Asn Ser Glu Trp Ala Asn Lys Asn Tyr Tyr Ala Asp Leu Gly 
15 10 15 

Val Ser Ser Ser Ala Ser Glu Asp Glu He Lys Lys Ala Tyr Arg Lys 
20 25 30 

Leu Ala Arg Glu Asn His Pro Asp Lys Asn Pro Gly Asp Lys Ala Ala 
35 40 45 

Glu Asp Arg Phe Lys Lys Ala Ala Glu Ala Tyr Asp Val Leu Gly Asp 
50 55 60 

Asp Lys Lys Arg Lys Glu Tyr Asp Glu Leu Lys Ala Leu Leu Ala Ser 
65 70 75 80 

Gly Gly He Arg Gly Gly Phe Gly Ser Gly Gly Ala Gly Phe Pro Gly 
85 90 95 

Gly Phe Arg Thr Ser Thr Gly Gly Phe Asp Thr Ser Asp Leu Phe Gly 
100 105 110 

Gly Gly Gin Gly Gly Gly Phe Ser Thr Asp Gly Gly Leu Gly Asp He 
115 120 125 

Phe Gly Gly Leu Phe Asn Arg Gly Ala Gly Ser His Gin Ser Ala Arg 
130 135 140 

Pro Thr Arg Gly Ala Asp Val Gin Thr Glu He Thr Leu Ser Phe Val 
145 150 155 160 

Glu Ala Ala Lys Gly Thr Thr He Pro Val Glu Leu Thr Gly Asp Ala 
165 170 175 

Pro Cys Asn Thr Cys His Gly Ser Gly Ser Lys Ser Gly His Pro Ala 
180 185 190 

Lys Cys Gly Thr Cys Asp Gly Thr Gly Phe Thr Ser Glu Asn Lys Gly 
195 200 205 

Ala Phe Gly Phe Ser Ala Pro Cys Ala Thr Cys Gly Gly Thr Gly Glu 
210 215 220 

He He Thr Asp Pro Cys Asp Asn Cys His Gly Arg Gly Thr Val Arg 
225 230 235 240 

Lys Ser Arg Ser He Thr Val Arg He Pro Thr Gly Val Glu Asp Gly 
245 250 255 

Gin Lys Val Arg Leu Ala Gly Gin Gly Glu Ala Gly Pro Asn Gly Lys 
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260 

Pro Ala Gly Asp 
275 

Phe Thr Arg Asp 
290 

Ser Glu Leu Ala 
305 

Pro Val Lys Leu 



Arg Val Arg Gly 
340 

Leu Val Thr Val 
355 

Ala Glu Ala Leu 
370 

Asp Pro Arg Ala 
385 



Leu Phe Val Lys 
280 



Gly Ser Asn lie 
295 

Leu Gly Gly Ala 
310 

Lys Leu Pro Ala 
325 

Arg Gly He Glu 



Gin Val Ser Val 
360 



Arg Ala Tyr Ala 
375 



Asn Trp Ala Gly 
3 90 



265 

Val His Val Lys 



Leu He Thr He 
300 

He Ser Val Pro 
315 

Gly Thr Pro Asp 
330 

Ala Arg Asp Ser 
345 

Pro Lys Asn Leu 



Glu Ala Glu Thr 
380 



Gin Asn Arg 
395 



270 

Lys Asp Asp Val 
285 

Pro Val Ser Phe 



Thr Leu Asn Lys 
320 



Gly Arg Thr Leu 
335 

Thr Gly Asp Leu 
350 

Asp Asp Asn Ala 
365 

Asn Ser Gly Phe 



<210> 29 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXA02542 

<400> 29 

ccaggctgac gcaggtgcag aaggcgctgc agatgacaat gttgttgacg ctgaagttgt 60 

cgaagacgac gcagctgaca atggtgagga caagaagtaa atg act acc cot aac 115 

Met Thr Thr Pro Asn 



gga atg ccc gac aat cct ggg gat cct gaa aat acc gat cca gag gca 
Gly Met Pro Asp Asn Pro Gly Asp Pro Glu Asn Thr Asp Pro Glu Ala 
10 15 20 

acc tct get gat cgt get gag cag gca get gaa gaa gca get gcc cgc 
Thr Ser Ala Asp Arg Ala Glu Gin Ala Ala Glu Glu Ala Ala Ala Arg 



caa gcg gag gaa tct cca ttt gga cag gcc tea gag gaa gaa att tct 
Gin Ala Glu Glu Ser Pro Phe Gly Gin Ala Ser Glu Glu Glu He Ser 



cca gag etc gaa gca gag ate aat gat ctt eta tea gat gtt gat cca 

Pro Glu Leu Glu Ala Glu He Asn Asp Leu Leu Ser Asp Val Asp Pro 
55 60 65 

gat ttg gat ggc gat ggt gaa gtg tec get gta gaa aca cag ctt gcc 



BGI-124CP 



-42- 



Asp Leu Asp Gly Asp Gly Glu Val Ser Ala Val Glu Thr Gin Leu Ala 
70 75 80 85 

gaa cgc act gag gat ctg cag cga gtc acc get gag tac gcc aac tac 
Glu Arg Thr Glu Asp Leu Gin Arg Val Thr Ala Glu Tyr Ala Asn Tyr 
90 95 100 

cgt cga cgt acc gag cgt gaa cgc cag ggc ate ate gac acc gca cgc 
Arg Arg Arg Thr Glu Arg Glu Arg Gin Gly He He Asp Thr Ala Arg 
105 110 115 

gca ggt gtt gtt acc caa ctt ctg ccg ttg etc gac gat ctt gac ctg 
Ala Gly Val Val Thr Gin Leu Leu Pro Leu Leu Asp Asp Leu Asp Leu 
120 125 130 

get gaa cag cac ggt gac ctt aac gaa ggt ccg ctg aag tea ctg tct 
Ala Glu Gin His Gly Asp Leu Asn Glu Gly Pro Leu Lys Ser Leu Ser 
135 140 145 

gac aag ctg ate aac ate ctg ggt gga ttg aag gtg gaa tec ttc ggc 
Asp Lys Leu He Asn He Leu Gly Gly Leu Lys Val Glu Ser Phe Gly 
150 155 160 165 

gag ate ggc gaa gca ttc gat eca gag ate eac gaa gca gta cag gat 
Glu He Gly Glu Ala Phe Asp Pro Glu He His Glu Ala Val Gin Asp 
170 175 180 

etc tea cag ggt gat gtc aag gtt ctg gga acg gta etc cgc aag gga 
Leu Ser Gin Gly Asp Val Lys Val Leu Gly Thr Val Leu Arg Lys Gly 
185 190 195 

tac cgc etc ggc gac cgc gtc ate cgc ace gca atg gtc etc att ggg 
Tyr Arg Leu Gly Asp Arg Val He Arg Thr Ala Met Val Leu He Gly 
200 205 210 

gat cea gag gag age tagagagact aagtctctta gtg 
Asp Pro Glu Glu Ser 



<210> 30 
<211> 218 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 30 

Met Thr Thr Pro Asn Gly Met Pro Asp Asn Pro Gly Asp Pro Glu Asn 
15 10 15 

Thr Asp Pro Glu Ala Thr Ser Ala Asp Arg Ala Glu Gin Ala Ala Glu 
20 25 30 

Glu Ala Ala Ala Arg Gin Ala Glu Glu Ser Pro Phe Gly Gin Ala Ser 
35 40 45 

Glu Glu Glu He Ser Pro Glu Leu Glu Ala Glu He Asn Asp Leu Leu 
50 55 60 

Ser Asp Val Asp Pro Asp Leu Asp Gly Asp Gly Glu Val Ser Ala Val 
65 70 75 80 
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Glu Thr Gin Leu 



Glu Tyr Ala Asn 
100 

He Asp Thr Ala 
115 

Asp Asp Leu Asp 
130 

Leu Lys Ser Leu 
145 

Val Glu Ser Phe 



Glu Ala Val Gin 
180 



Val Leu Arg Lys 
195 

Met Val Leu He 
210 



Ala Glu Arg Thr 
85 

Tyr Arg Arg Arg 



Arg Ala Gly Val 
120 

Leu Ala Glu Gin 
135 

Ser Asp Lys Leu 
150 

Gly Glu He Gly 
165 

Asp Leu Ser Gin 



Gly Tyr Arg Leu 
200 

Gly Asp Pro Glu 
215 



Glu Asp Leu Gin 
90 

Thr Glu Arg Glu 
105 

Val Thr Gin Leu 



His Gly Asp Leu 
140 

He Asn He Leu 
155 

Glu Ala Phe Asp 
170 

Gly Asp Val Lys 
185 

Gly Asp Arg Val 



Glu Ser 



Arg Val Thr Ala 
95 

Arg Gin Gly He 
110 

Leu Pro Leu Leu 
125 

Asn Glu Gly Pro 



Gly Gly Leu Lys 
160 

Pro Glu He His 
175 

Val Leu Gly Thr 
190 

He Arg Thr Ala 
205 



<210> 31 
<211> 1977 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1954) 
<223> RXN02543 

<400> 31 

ctcaatgagg agtttttctt accggcgaaa gtcggtggga agcaagtcaa agctcaagcc 60 

gtggacagta ctaaaatcac ctaaaacagg aggcaccatt atg gga cgt gca gta IV. 

Met Gly Arg Ala Val 
1 5 



gga att gac ctt gga acc acc aac tot 
Gly He Asp Leu Gly Thr Thr Asn Ser 
10 

ggc gag cca gta gtt ate gca aac gca 
Gly Glu Pro Val Val He Ala Asn Ala 
25 30 

tec gtc gtt gca ttc gca aag aac ggt 
Ser Val Val Ala Phe Ala Lys Asn Gly 
40 45 

get aag aac cag gcg gtc acc aac gtt 
Ala Lys Asn Gin Ala Val Thr Asn Val 
55 60 



gtg gtt tec gta 
Val Val Ser Val 
15 

gaa ggc tea ege 
Glu Gly Ser Arg 



gaa gtt eta gtc 
Glu Val Leu Val 
50 

gac cgc acc att 
Asp Arg Thr He 



ctt gaa ggc 163 
Leu Glu Gly 
20 

acc ace cct 211 
Thr Thr Pro 
35 

ggc cag tec 259 
Gly Gin Ser 



cgc tec gtc 307 
Arg Ser Val 
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aag cgc cac ate ggc acc gac tgg tec gtt get ate gat gae aag aae 
Lvs Arg His lie Gly Thr Asp Trp Ser Val Ala He Asp Asp Lys Asn 
70 75 80 85 

tac acc tea cag gaa ate teg get cgt acc ctg atg aag ctg aag cgc 
Tvr Thr Ser Gin Glu He Ser Ala Arg Thr Leu Met Lys Leu Lys Arg 
90 95 100 

gac get gaa gca tac ctg ggc gag gac gtc act gat get gtt att acc 
Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr Asp Ala Val He Thr 
105 110 115 

gtt cct gca tac ttc gag gac tea cag cgc cag gca acc aag gaa get 
Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin Ala Thr Lys Glu Ala 
120 125 130 

ggt eag ate gca ggc ctt aac gtt ctg cgt att gtt aac gag cca ace 
Gly Gin He Ala Gly Leu Asn Val Leu Arg He Val Asn Glu Pro Thr 
135 140 145 

gcg get gca ctt gca tac ggc ctt gag aag ggc gag cag gag cag acc 
Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly Glu Gin Glu Gin Thr 
150 155 160 165 

att ctg gta ttc gac etc ggt ggc ggc ace ttc gac gtc tec etc eta 
He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe Asp Val Ser Leu Leu 
170 175 180 

gag ate ggc gac ggt gtt gtt gag gtt cgc gca acc tec ggc gat aac 
Glu He Gly Asp Gly Val Val Glu Val Arg Ala Thr Ser Gly Asp Asn 
185 190 195 

gag etc ggt ggc gae gac tgg gat cag egt ate gtt gae tgg etg gta 
Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He Val Asp Trp Leu Val 
200 205 210 

gag aag ttc cag tec tec aae ggc att gac ctg aee aag gae aag atg 
Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu Thr Lys Asp Lys Met 
215 220 225 

gee etg cag cgt ctg cgt gag gca get gag aag gca aag ate gag ctg 
Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys Ala Lys He Glu Leu 
230 235 240 245 

tec tct tec eag agt gca aac ate aac ctt cct tac ate acc gtt gat 
Ser Ser Ser Gin Ser Ala Asn He Asn Leu Pro Tyr He Thr Val Asp 
250 255 260 

gca gac aag aac cca etg ttc ttg gat gag acc ctt tee cgt gee gag 
Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr Leu Ser Arg Ala Glu 
265 270 275 

ttc cag cgc ate acc cag gac etc ctg gee cgc acc aag act cct ttc 
Phe Gin Arg He Thr Gin Asp Leu Leu Ala Arg Thr Lys Thr Pro Phe 
280 285 290 

aae cag gtt gtt aag gac get ggc gtg tec gtc teg gag ate gae cae 
Asn Gin Val Val Lys Asp Ala Gly Val Ser Val Ser Glu He Asp His 
295 300 305 

gtt gtt etc gtc ggt ggt tee ace cgt atg eet get gtt ace gaa etg 
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Val Val Leu Val Gly Gly Ser Thr Arg Met Pro Ala Val Thr Glu Leu 
310 315 320 325 

gtc aag gaa ctg acc ggt gga cgt gag cca aac aag ggt gtt aac cca 
Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn Lys Gly Val Asn Pro 
330 335 340 

gat gag gtt gtt gca gtt ggt gca gca ctt cag gcc ggt gtt etc ego 
Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin Ala Gly Val Leu Arg 
345 350 355 

ggc gag gtc aag gat gtt ctt ctt ctt gac gtc acc cca ctg tec etc 
Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val Thr Pro Leu Ser Leu 
360 365 370 

ggc att gag acc aag ggt ggc gtg atg acc aag etc ate gag cgc aac 
Gly lie Glu Thr Lys Gly Gly Val Met Thr Lys Leu lie Glu Arg Asn 
375 380 385 

acc aec ate cct acc aag cgt tec gag acc ttc acc acc gca gag gac 
Thr Thr He Pro Thr Lys Arg Ser Glu Thr Phe Thr Thr Ala Glu Asp 
390 395 400 405 

aac eag ect tet gtt cag ate cag gtc ttc cag ggc gag cgt gaa ate 
Asn Gin Pro Ser Val Gin He Gin Val Phe Gin Gly Glu Arg Glu He 
410 415 420 

gca ace gcc aac aag ctg etc gga tee ttc gag etc gge ggc ate gca 
Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu Leu Gly Gly He Ala 
425 430 435 

cct gca cca cgt ggc gtc cca cag ate gag gtc act ttc gac ate gac 
Pro Ala Pro Arg Gly Val Pro Gin He Glu Val Thr Phe Asp He Asp 
440 445 450 

gcc aac ggc ate gtc cac gtc acc gca aag gac aag ggt act ggc aag 
Ala Asn Gly He Val His Val Thr Ala Lys Asp Lys Gly Thr Gly Lys 
455 460 465 

gaa aac aec ate aec att cag gac ggc tee ggt etc tec eag gat gaa 
Glu Asn Thr He Thr He Gin Asp Gly Ser Gly Leu Ser Gin Asp Glu 
470 475 480 485 

att gat cgc atg ate aag gat get gaa get cac get gat gag gac aag 
He Asp Arg Met He Lys Asp Ala Glu Ala His Ala Asp Glu Asp Lys 
490 495 500 

aag cgc cgc gag gag cag gaa gtc cgc aac aac get gag tec ctg gtt 
Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn Ala Glu Ser Leu Val 
505 510 515 

tac cag acc cgc aag ttc gtt gaa gag aac tec gag aag gtc tec gaa 
Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser Glu Lys Val Ser Glu 
520 525 530 

gac etc aag gca aag gtc gaa gag gca gee aag ggc gtt gaa gaa gca 
Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys Gly Val Glu Glu Ala 
535 540 545 

etc aag ggc gag gac etc gag gca ate aag get gca gtt gag aag ctg 
Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala Ala Val Glu Lys Leu 
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aac acc gag tec cag gaa atg ggt aag get ate tac gag get gac get 1843 
Asn Thr Glu Ser Gin Glu Met Gly Lys Ala He Tyr Glu Ala Asp Ala 
570 575 580 

get get ggt gca acc cag get gac gea ggt gca gaa gge get gea gat 18 91 
Ala Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala Glu Gly Ala Ala Asp 
585 590 595 

gac aat gtt gtt gac get gaa gtt gte gaa gac gac gea get gac aat 1939 
Asp Asn Val Val Asp Ala Glu Val Val Glu Asp Asp Ala Ala Asp Asn 
600 605 610 

ggt gag gac aag aag taaatgacta cccctaacgg aat 1977 
Gly Glu Asp Lys Lys 
615 



<210> 32 
<211> 618 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 32 

Met Gly Arg Ala Val Gly He Asp Leu Gly Thr Thr Asn Ser Val Val 
15 10 15 

Ser Val Leu Glu Gly Gly Glu Pro Val Val He Ala Asn Ala Glu Gly 
20 25 30 

Ser Arg Thr Thr Pro Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val 
35 40 45 

Leu Val Gly Gin Ser Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg 
50 55 60 

Thr He Arg Ser Val Lys Arg His He Gly Thr Asp Trp Ser Val Ala 
65 70 75 80 

He Asp Asp Lys Asn Tyr Thr Ser Gin Glu He Ser Ala Arg Thr Leu 
85 90 95 

Met Lys Leu Lys Arg Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr 
100 105 110 

Asp Ala Val He Thr Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin 
115 120 125 

Ala Thr Lys Glu Ala Gly Gin He Ala Gly Leu Asn Val Leu Arg He 
130 135 140 

Val Asn Glu Pro Thr Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly 
145 150 155 160 

Glu Gin Glu Gin Thr He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe 
165 170 175 

Asp Val Ser Leu Leu Glu He Gly Asp Gly Val Val Glu Val Arg Ala 
180 185 190 
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Thr Ser Gly Asp 
195 

Val Asp Trp Leu 
210 

Thr Lys Asp Lys 
225 

Ala Lys lie Glu 



Tyr lie Thr Val 
260 



Leu Ser Arg Ala 
275 

Thr Lys Thr Pro 
290 

Ser Glu lie Asp 
305 

Ala Val Thr Glu 



Lys Gly Val Asn 
340 

Ala Gly Val Leu 
355 

Thr Pro Leu Ser 
370 

Leu lie Glu Arg 
385 

Thr Thr Ala Glu 



Gly Glu Arg Glu 
420 



Leu Gly Gly lie 
435 

Thr Phe Asp lie 
450 

Lys Gly Thr Gly 
465 

Leu Ser Gin Asp 



Ala Asp Glu Asp 
500 

Ala Glu Ser Leu 



Asn Glu Leu Gly 
200 

Val Glu Lys Phe 
215 

Met Ala Leu Gin 
230 

Leu Ser Ser Ser 
24 5 

Asp Ala Asp Lys 



Glu Phe Gin Arg 
280 



Phe Asn Gin Val 
295 

His Val Val Leu 
310 

Leu Val Lys Glu 
325 

Pro Asp Glu Val 



Arg Gly Glu Val 
360 

Leu Gly lie Glu 
375 

Asn Thr Thr lie 
390 

Asp Asn Gin Pro 
405 

lie Ala Thr Ala 



Ala Pro Ala Pro 
440 



Asp Ala Asn Gly 
455 

Lys Glu Asn Thr 
470 

Glu lie Asp Arg 
485 

Lys Lys Arg Arg 



Val Tyr Gin Thr 



Gly Asp Asp Trp 



Gin Ser Ser Asn 
220 



Arg Leu Arg Glu 
235 

Gin Ser Ala Asn 
250 

Asn Pro Leu Phe 
265 

lie Thr Gin Asp 



Val Lys Asp Ala 
300 



Val Gly Gly Ser 
315 

Leu Thr Gly Gly 
330 

Val Ala Val Gly 
345 

Lys Asp Val Leu 



Thr Lys Gly Gly 
380 

Pro Thr Lys Arg 
395 

Ser Val Gin lie 
410 

Asn Lys Leu Leu 
425 

Arg Gly Val Pro 



lie Val His Val 
460 

lie Thr lie Gin 
475 

Met lie Lys Asp 
490 

Glu Glu Gin Glu 
505 

Arg Lys Phe Val 



Asp Gin Arg lie 
205 

Gly lie Asp Leu 



Ala Ala Glu Lys 
240 

lie Asn Leu Pro 
255 

Leu Asp Glu Thr 
270 

Leu Leu Ala Arg 
285 

Gly Val Ser Val 



Thr Arg Met Pro 
320 



Arg Glu Pro Asn 
335 

Ala Ala Leu Gin 
350 

Leu Leu Asp Val 
365 

Val Met Thr Lys 



Ser Glu Thr Phe 
400 

Gin Val Phe Gin 
415 

Gly Ser Phe Glu 
430 

Gin lie Glu Val 
445 

Thr Ala Lys Asp 



Asp Gly Ser Gly 
480 



Ala Glu Ala His 
495 

Val Arg Asn Asn 
510 

Glu Glu Asn Ser 
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515 520 525 

Glu Lys Val Ser Glu Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys 
530 535 540 

Gly Val Glu Glu Ala Leu Lys Gly Glu Asp Leu Glu Ala lie Lys Ala 
545 550 555 560 

Ala Val Glu Lys Leu Asn Thr Glu Ser Gin Glu Met Gly Lys Ala lie 
565 570 575 

Tyr Glu Ala Asp Ala Ala Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala 
580 585 590 

Glu Gly Ala Ala Asp Asp Asn Val Val Asp Ala Glu Val Val Glu Asp 
595 600 605 

Asp Ala Ala Asp Asn Gly Glu Asp Lys Lys 
610 615 



<210> 33 

<211> 1977 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1954) 

<223> FRXA0254 3 

<400> 33 

ctcaatgagg agtttttctt accggcgaaa gtcggtggga agcaagtcaa agctcaagcc 60 

gtggacagta ctaaaatcac ctaaaacagg aggcaccatt atg gga cgt gca gta 115 

Met Gly Arg Ala Val 

1 5 

gga att gac ctt gga acc acc aac tct gtg gtt tec gta ctt gaa ggc 163 

Gly lie Asp Leu Gly Thr Thr Asn Ser Val Val Ser Val Leu Glu Gly 

10 15 20 

ggc gag cca gta gtt ate gca aac gca gaa ggc tea cgc acc acc cct 211 
Gly Glu Pro Val Val lie Ala Asn Ala Glu Gly Ser Arg Thr Thr Pro 
25 30 35 

tec gtc gtt gca ttc gca aag aac ggt gaa gtt eta gtc ggc cag tec 259 
Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val Leu Val Gly Gin Ser 
40 45 50 

get aag aac eag gcg gtc acc aac gtt gac cgc acc att ege tec gtc 307 
Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg Thr lie Arg Ser Val 
55 60 65 

aag cgc cac ate ggc acc gac tgg tec gtt get ate gat gac aag aac 355 
Lys Arg His lie Gly Thr Asp Trp Ser Val Ala lie Asp Asp Lys Asn 
70 75 80 85 

tae acc tea cag gaa ate teg get cgt acc ctg atg aag ctg aag cgc 4 03 
Tyr Thr Ser Gin Glu lie Ser Ala Arg Thr Leu Met Lys Leu Lys Arg 
90 95 100 
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gac get gaa gca tac ctg ggc gag gac gtc act gat get gtt att acc 
Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr Asp Ala Val He Thr 
105 110 115 

gtt cct gca tac ttc gag gac tea cag cgc cag gca acc aag gaa get 
Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin Ala Thr Lys Glu Ala 
120 125 130 

ggt cag ate gca ggc ctt aac gtt ctg cgt att gtt aac gag cca acc 
Gly Gin He Ala Gly Leu Asn Val Leu Arg He Val Asn Glu Pro Thr 
135 140 145 

gcg get gca ctt gca tac ggc ctt gag aag ggc gag cag gag cag acc 
Ala Ala Ala Leu ?\la Tyr Gly Leu Glu Lys Gly Glu Gin Glu Gin Thr 
150 155 160 165 

att ctg gta ttc gac etc ggt ggc ggc acc ttc gac gtc tec etc eta 
He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe Asp Val Ser Leu Leu 
170 175 180 

gag ate ggc gac ggt gtt gtt gag gtt cgc gca ace tec ggc gat aac 
Glu He Gly Asp Gly Val Val Glu Val Arg Ala Thr Ser Gly Asp Asn 
185 190 195 

gag etc ggt ggc gac gac tgg gat eag cgt ate gtt gac tgg ctg gta 
Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He Val Asp Trp Leu Val 
200 205 210 

gag aag ttc cag tee tec aac ggc att gac ctg acc aag gac aag atg 
Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu Thr Lys Asp Lys Met 
215 220 225 

gee ctg cag cgt ctg cgt gag gca get gag aag gea aag ate gag ctg 
Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys Ala Lys He Glu Leu 
230 235 240 245 

tec tct tee cag agt gca aac ate aac ctt ect tae ate acc gtt gat 
Ser Ser Ser Gin Ser Ala Asn He Asn Leu Pro Tyr He Thr Val Asp 
250 255 260 

gca gac aag aac eca ctg ttc ttg gat gag ace ctt tec cgt gee gag 
Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr Leu Ser Arg Ala Glu 
265 270 275 

ttc eag cgc ate ace eag gac etc ctg gee cgc acc aag act cct ttc 
Phe Gin Arg He Thr Gin Asp Leu Leu Ala Arg Thr Lys Thr Pro Phe 
280 285 290 

aac eag gtt gtt aag gac get ggc gtg tec gtc teg gag ate gac cac 
Asn Gin Val Val Lys Asp Ala Gly Val Ser Val Ser Glu He Asp His 
295 300 305 

gtt gtt etc gtc ggt ggt tec acc cgt atg cct get gtt acc gaa ctg 
Val Val Leu Val Gly Gly Ser Thr Arg Met Pro Ala Val Thr Glu Leu 
310 315 320 325 

gtc aag gaa ctg acc ggt gga cgt gag cca aac aag ggt gtt aac cca 
Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn Lys Gly Val Asn Pro 
330 335 340 
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gat gag gtt gtt gca gtt ggt gca gca ctt cag gcc ggt gtt etc cgc 
Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin Ala Gly Val Leu Arg 
345 350 355 

ggc gag gtc aag gat gtt ctt ctt ctt gac gtc acc cca ctg tec etc 
Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val Thr Pro Leu Ser Leu 
360 365 370 

ggc att gag acc aag ggt ggc gtg atg aec aag etc ate gag cgc aac 
Gly He Glu Thr Lys Gly Gly Val Met Thr Lys Leu He Glu Arg Asn 
375 380 385 

acc acc ate cet ace aag egt tec gag acc tte aec ace gea gag gae 
Thr Thr He Pro Thr Lys Arg Ser Glu Thr Phe Thr Thr Ala Glu Asp 
390 395 400 405 

aac cag cct tot gtt cag ate cag gtc ttc cag ggc gag cgt gaa ate 
Asn Gin Pro Ser Val Gin He Gin Val Phe Gin Gly Glu Arg Glu He 
410 415 420 

gea acc gee aac aag ctg etc gga tec tte gag etc ggc ggc ate gea 
Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu Leu Gly Gly He Ala 
425 430 435 

cct gea eca cgt ggc gtc cca cag ate gag gtc act ttc gac ate gac 
Pro Ala Pro Arg Gly Val Pro Gin He Glu Val Thr Phe Asp He Asp 
440 445 450 

gcc aac ggc ate gtc cac gtc acc gca aag gac aag ggt act ggc aag 
Ala Asn Gly He Val His Val Thr Ala Lys Asp Lys Gly Thr Gly Lys 
455 460 465 

gaa aac aec ate ace att cag gac ggc tec ggt etc tec cag gat gaa 
Glu Asn Thr He Thr He Gin Asp Gly Ser Gly Leu Ser Gin Asp Glu 
470 475 480 485 

att gat cgc atg ate aag gat get gaa get cac get gat gag gac aag 
He Asp Arg Met He Lys Asp Ala Glu Ala His Ala Asp Glu Asp Lys 
490 495 500 

aag cgc cgc gag gag cag gaa gtc cgc aac aac get gag tec ctg gtt 
Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn Ala Glu Ser Leu Val 
505 510 515 

tac cag acc cgc aag ttc gtt gaa gag aac tec gag aag gtc tee gaa 
Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser Glu Lys Val Ser Glu 
520 525 530 

gae etc aag gea aag gtc gaa gag gea gee aag ggc gtt gaa gaa gca 
Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys Gly Val Glu Glu Ala 
535 540 545 

etc aag ggc gag gac etc gag gca ate aag get gca gtt gag aag ctg 
Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala Ala Val Glu Lys Leu 
550 555 560 565 

aac acc gag tee cag gaa atg ggt aag gnt ate tnc gag get gac get 
Asn Thr Glu Ser Gin Glu Met Gly Lys Xaa He Xaa Glu Ala Asp Ala 
570 575 580 

net get ggt gca acc cag get gac gca ggt gea gaa ggc get gca gat 
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Xaa Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala Glu Gly Ala Ala Asp 
585 590 595 

gac aat gtt gtt gac get gaa gtt gtc gaa gac gac gca get gac aat 1939 
Asp Asn Val Val Asp Ala Glu Val Val Glu Asp Asp Ala Ala Asp Asn 
600 605 610 

ggt gag gac aag aag taaatgacta cccctaacgg aat 1977 
Gly Glu Asp Lys Lys 
615 



<210> 34 
<211> 618 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Gly Arg Ala Val Gly lie Asp Leu Gly Thr Thr Asn Ser Val Val 
15 10 15 

Ser Val Leu Glu Gly Gly Glu Pro Val Val He Ala Asn Ala Glu Gly 
20 25 30 

Ser Arg Thr Thr Pro Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val 
35 40 45 

Leu Val Gly Gin Ser Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg 
50 55 60 

Thr He Arg Ser Val Lys Arg His He Gly Thr Asp Trp Ser Val Ala 
55 70 75 80 

He Asp Asp Lys Asn Tyr Thr Ser Gin Glu He Ser Ala Arg Thr Leu 
85 90 95 

Met Lys Leu Lys Arg Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr 
100 105 110 

Asp Ala Val He Thr Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin 
115 120 125 

Ala Thr Lys Glu Ala Gly Gin He Ala Gly Leu Asn Val Leu Arg He 
130 135 140 

Val Asn Glu Pro Thr Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly 
145 150 155 IGO 

Glu Gin Glu Gin Thr He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe 
165 170 175 

Asp Val Ser Leu Leu Glu He Gly Asp Gly Val Val Glu Val Arg Ala 
180 185 190 

Thr Ser Gly Asp Asn Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He 
195 200 205 

Val Asp Trp Leu Val Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu 
210 215 220 



Thr Lys Asp Lys Met Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys 
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Ala Lys lie Glu Leu Ser Ser Ser Gin Ser Ala Asn lie Asn Leu Pro 
245 250 255 

Tyr lie Thr Val Asp Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr 
260 265 270 

Leu Ser Arg Ala Glu Phe Gin Arg lie Thr Gin Asp Leu Leu Ala Arg 
275 280 285 

Thr Lys Thr Pro Phe Asn Gin Val Val Lys Asp Ala Gly Val Ser Val 
290 295 300 

Ser Glu lie Asp His Val Val Leu Val Gly Gly Ser Thr Arg Met Pro 
305 310 315 320 

Ala Val Thr Glu Leu Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn 
325 330 335 

Lys Gly Val Asn Pro Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin 
340 345 350 

Ala Gly Val Leu Arg Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val 
355 360 365 

Thr Pro Leu Ser Leu Gly lie Glu Thr Lys Gly Gly Val Met Thr Lys 
370 375 380 

Leu lie Glu Arg Asn Thr Thr lie Pro Thr Lys Arg Ser Glu Thr Phe 
385 390 395 400 

Thr Thr Ala Glu Asp Asn Gin Pro Ser Val Gin lie Gin Val Phe Gin 
405 410 415 

Gly Glu Arg Glu He Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu 
420 425 430 

Leu Gly Gly He Ala Pro Ala Pro Arg Gly Val Pro Gin He Glu Val 
435 440 445 

Thr Phe Asp He Asp Ala Asn Gly He Val His Val Thr Ala Lys Asp 
450 455 460 

Lys Gly Thr Gly Lys Glu Asn Thr He Thr He Gin Asp Gly Ser Gly 
465 470 475 480 

Leu Ser Gin Asp Glu He Asp Arg Met He Lys Asp Ala Glu Ala His 
485 490 495 

Ala Asp Glu Asp Lys Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn 
500 505 510 

Ala Glu Ser Leu Val Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser 
515 520 525 

Glu Lys Val Ser Glu Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys 
530 535 540 

Gly Val Glu Glu Ala Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala 
545 550 555 560 
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Ala Val Glu Lys Leu Asn Thr Glu Ser Gin Glu Met Gly Lys Xaa He 
565 570 575 



J<aa Glu Ala Asp Ala Xaa Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala 
580 585 590 



Glu Gly Ala Ala Asp Asp Asn Val Val Asp Ala Glu Val Val Glu Asp 
595 600 605 



Asp Ala Ala Asp Asn Gly Glu Asp Lys Lys 
610 615 



<210> 35 
<211> 1947 
<212> DNA 

<213> Corynebact erium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1924) 
<223> RXN02280 



<400> 35 

cgcgattgcg tcatcgatcg ttgttgcttc catgcgcacc acactatctt tctgcacgcc 60 

ctgatgccct gtggattcaa aactgtgctt ttataggcgt atg caa gaa tec tea 115 

Met Gin Glu Ser Ser 



cgt gat aat ttc caa gtt gac etc ggc ggc gtt gtt gat ctt ttg agt 163 
Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val Val Asp Leu Leu Ser 
10 15 20 



cgc cac att tat tec ggt ccg agg gtg tat gtg cgt gag ttg ctg cag 211 
Arg His He Tyr Ser Gly Pro Arg Val Tyr Val Arg Glu Leu Leu Gin 
25 30 35 



aat gcg gtt gat get tgt act gca cgt tct gaa cag ggt gag gag ggc 
Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu Gin Gly Glu Glu Gly 



tac gag ccg agt att cgt att egg ccg gtg ace aag gat cgt gee acg 307 
Tyr Glu Pro Ser He Arg He Arg Pro Val Thr Lys Asp Arg Ala Thr 
55 60 65 



ttt tea ctg gtt gat aat ggt acg ggc ctg ace gcg cag gag gcg egg 355 
Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr Ala Gin Glu Ala Arg 
70 75 80 85 



gaa ttg ctg gcg acg gtg ggg egg acg teg aaa cgc gat gaa ttc ggt 403 
Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys Arg Asp Glu Phe Gly 
90 95 100 



ctg cag egg gaa ggt cgc ctg ggg caa ttt ggc ate ggg ctg ctt agt 451 
Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly He Gly Leu Leu Ser 
105 110 115 



tgt ttc atg gtg gcg gat gag ate ace atg gtg teg cat gcg gag ggt 4 99 
Cys Phe Met Val Ala Asp Glu He Thr Met Val Ser His Ala Glu Gly 
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gcg teg gcg att egg tgg act ggt cat gcg gat ggc acc ttt aac ctg 

Ala Ser Ala lie Arg Trp Thr Gly His Ala Asp Gly Thr Phe Asn Leu 

135 140 145 

gag att ctt ggg gat gac gca acg gat gtc att ccg gtg ggc acg act 

Glu He Leu Gly Asp Asp Ala Thr Asp Val He Pro Val Gly Thr Thr 

150 155 160 165 

gtg cac ctg act ccg cgc cct gat gag cgc acg ttg ctg acg gaa aat 

Val His Leu Thr Pro Arg Pro Asp Glu Arg Thr Leu Leu Thr Glu Asn 

170 175 180 

tec gtg gtc acc att get agt aat tat ggc cgc tac ctg ccg att cct 

Ser Val Val Thr He Ala Ser Asn Tyr Gly Arg Tyr Leu Pro He Pro 

185 190 195 

att gtg gtg cag ggt gag aaa aac acc acc ate act aca teg ccg gtg 

He Val Val Gin Gly Glu Lys Asn Thr Thr He Thr Thr Ser Pro Val 

200 205 210 

ttt gca aag gat act gat cag cag cac agg ctg tat gee ggc egg gag 

Phe Ala Lys Asp Thr Asp Gin Gin His Arg Leu Tyr Ala Gly Arg Glu 

215 220 225 

cgc ctt ggt aaa act cct ttt gat gtc ate gat etc acc ggt cct ggc 

Arg Leu Gly Lys Thr Pro Phe Asp Val He Asp Leu Thr Gly Pro Gly 

230 235 240 245 

ate gag ggt gtg get tat gta ttg ccg gag gee cag get ccg eat atg 

He Glu Gly Val Ala Tyr Val Leu Pro Glu Ala Gin Ala Pro His Met 

250 255 260 

tec agg cgt cac agt att tat gtc aac cgc atg ttg gtc tct gat ggg 

Ser Arg Arg His Ser He Tyr Val Asn Arg Met Leu Val Ser Asp Gly 

265 270 275 

cct tec acg gtg ctg ccc aac tgg gcg ttc ttt gtg gaa tgt gaa ate 

Pro Ser Thr Val Leu Pro Asn Trp Ala Phe Phe Val Glu Cys Glu He 

280 285 290 

aat tea acc gat ttg gaa ccc ace gca teg cgt gaa gcg etc atg gat 

Asn Ser Thr Asp Leu Glu Pro Thr Ala Ser Arg Glu Ala Leu Met Asp 

295 300 305 

gac acc gcg ttc gcg gca acc agg gaa cat ate ggt gag tgc att aaa 

Asp Thr Ala Phe Ala Ala Thr Arg Glu His He Gly Glu Cys He Lys 

310 315 320 325 

teg tgg ctg att aat etc gee atg ace aag cct cac cgc gtg egg gaa 

Ser Trp Leu He Asn Leu Ala Met Thr Lys Pro His Arg Val Arg Glu 

330 335 340 

ttt act gcg att eat gat ctt gee ctg cgc gag ctg tgc caa teg gac 

Phe Thr Ala He His Asp Leu Ala Leu Arg Glu Leu Cys Gin Ser Asp 

345 350 355 

gcg gac ctg get gaa ace atg ttg ggt ctt etc acc ttg gag acc tec 

Ala Asp Leu Ala Glu Thr Met Leu Gly Leu Leu Thr Leu Glu Thr Ser 

360 365 370 
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cgt ggt cgc ate teg ate ggt gag ate ace aeg ttg tec ate ace gag 1267 
Arg Gly Arg He Ser He Gly Glu He Thr Thr Leu Ser He Thr Glu 
375 380 385 

gat gtg teg etg cag ctg get acc aeg ttg gat gat tte agg cag etc 1315 
Asp Val Ser Leu Gin Leu Ala Thr Thr Leu Asp Asp Phe Arg Gin Leu 
390 395 400 405 

aac acc att gcg cgc ccg gac acc ttg att att aat ggc gge tac att 1363 
Asn Thr He Ala Arg Pro Asp Thr Leu He He Asn Gly Gly Tyr He 
410 415 420 

cac gac age gat ctg get egg etc att ecc gtt eac tac eca eeg ctt 1411 
His Asp Ser Asp Leu Ala Arg Leu He Pro Val His Tyr Pro Pro Leu 
425 430 435 

aeg gta tet act get gac ctg egc gaa tec atg gat ctg atg gag ctt 1459 
Thr Val Ser Thr Ala Asp Leu Arg Glu Ser Met Asp Leu Met Glu Leu 
440 445 450 

ccg ccg ctg cag gae att gag aaa gee aag gea etg gat gcg cag gte 1507 
Pro Pro Leu Gin Asp He Glu Lys Ala Lys Ala Leu Asp Ala Gin Val 
455 460 465 

aeg gaa tea ttg aag gat ttt cag ate aag ggc gea aeg agg gtt ttt 1555 
Thr Glu Ser Leu Lys Asp Phe Gin He Lys Gly Ala Thr Arg Val Phe 
470 475 480 485 

gaa cee gea gat gtt cct gee gtg gtg ate att gat tec aag gcg eag 1603 
Glu Pro Ala Asp Val Pro Ala Val Val He He Asp Ser Lys Ala Gin 
490 495 500 

gcc tea egg gat cgc aat gaa aca caa age gea ace act gat cgt tgg 1651 
Ala Ser Arg Asp Arg Asn Glu Thr Gin Ser Ala Thr Thr Asp Arg Trp 
505 510 515 

get gae att ttg gea aeg gtg gat aac aeg ttg age cgt caa aca gcc 1699 
Ala Asp He Leu Ala Thr Val Asp Asn Thr Leu Ser Arg Gin Thr Ala 
520 525 530 

aac att cca cag gat cag gga ctg teg gcg ttg tgc ttg aat tgg aac 1747 
Asn He Pro Gin Asp Gin Gly Leu Ser Ala Leu Cys Leu Asn Trp Asn 
535 540 545 

aat teg etg gte agg aaa ttg gcg tec act gat gae acc gcc gtg gtg 1795 
Asn Ser Leu Val Arg Lys Leu Ala Ser Thr Asp Asp Thr Ala Val Val 
550 555 560 565 

teg cgc aeg gtg cgt ttg etc tac gtt cag gea ttg ttg tec age aag 1843 
Ser Arg Thr Val Arg Leu Leu Tyr Val Gin Ala Leu Leu Ser Ser Lys 
570 575 580 

agg eca ctg egg gtg aag gaa egc gcg ctg ctt aat gat teg ctg gea 1891 
Arg Pro Leu Arg Val Lys Glu Arg Ala Leu Leu Asn Asp Ser Leu Ala 
585 590 595 

gat etg gtt tet ttg tet ttg tea tec gat ate taagaeaatc ctcegctaat 1944 
Asp Leu Val Ser Leu Ser Leu Ser Ser Asp He 
600 605 
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<210> 36 
<211> 608 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Gin Glu Ser Ser Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val 
15 10 15 

Val Asp Leu Leu Ser Arg His lie Tyr Ser Gly Pro Arg Val Tyr Val 



Arg Glu Leu Leu Gin Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu 

35 40 45 

Gin Gly Glu Glu Gly Tyr Glu Pro Ser lie Arg lie Arg Pro Val Thr 

50 55 60 

Lys Asp Arg Ala Thr Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr 



Ala Gin Glu Ala Arg Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys 
85 90 95 

Arg Asp Glu Phe Gly Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly 
100 105 110 

lie Gly Leu Leu Ser Cys Phe Met Val Ala Asp Glu lie Thr Met Val 
115 120 125 

Ser His Ala Glu Gly Ala Ser Ala lie Arg Trp Thr Gly His Ala Asp 
130 135 140 

Gly Thr Phe Asn Leu Glu lie Leu Gly Asp Asp Ala Thr Asp Val lie 
145 150 155 160 

Pro Val Gly Thr Thr Val His Leu Thr Pro Arg Pro Asp Glu Arg Thr 
165 170 175 

Leu Leu Thr Glu Asn Ser Val Val Thr lie Ala Ser Asn Tyr Gly Arg 
180 185 190 

Tyr Leu Pro He Pro He Val Val Gin Gly Glu Lys Asn Thr Thr He 
195 200 205 

Thr Thr Ser Pro Val Phe Ala Lys Asp Thr Asp Gin Gin His Arg Leu 
210 215 220 

Tyr Ala Gly Arg Glu Arg Leu Gly Lys Thr Pro Phe Asp Val He Asp 
225 230 235 240 

Leu Thr Gly Pro Gly He Glu Gly Val Ala Tyr Val Leu Pro Glu Ala 
245 250 255 

Gin Ala Pro His Met Ser Arg Arg His Ser He Tyr Val Asn Arg Met 
260 265 270 



Leu Val Ser Asp Gly Pro Ser Thr Val Leu Pro Asn Trp Ala Phe Phe 
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Val Glu Cys Glu lie Asn Ser Thr Asp Leu Glu Pro Thr Ala Ser Arg 
290 295 300 

Glu Ala Leu Met Asp Asp Thr Ala Phe Ala Ala Thr Arg Glu His lie 
305 310 315 320 

Gly Glu Cys lie Lys Ser Trp Leu He Asn Leu Ala Met Thr Lys Pro 
325 330 335 

His Arg Val Arg Glu Phe Thr Ala He His Asp Leu Ala Leu Arg Glu 
340 345 350 

Leu Cys Gin Ser Asp Ala Asp Leu Ala Glu Thr Met Leu Gly Leu Leu 
355 360 365 

Thr Leu Glu Thr Ser Arg Gly Arg He Ser He Gly Glu He Thr Thr 
370 375 380 

Leu Ser He Thr Glu Asp Val Ser Leu Gin Leu Ala Thr Thr Leu Asp 
385 390 395 400 

Asp Phe Arg Gin Leu Asn Thr He Ala Arg Pro Asp Thr Leu He He 
405 410 415 

Asn Gly Gly Tyr He His Asp Ser Asp Leu Ala Arg Leu He Pro Val 
420 425 430 

His Tyr Pro Pro Leu Thr Val Ser Thr Ala Asp Leu Arg Glu Ser Met 
435 440 445 

Asp Leu Met Glu Leu Pro Pro Leu Gin Asp He Glu Lys Ala Lys Ala 
450 455 460 

Leu Asp Ala Gin Val Thr Glu Ser Leu Lys Asp Phe Gin He Lys Gly 
465 470 475 480 

Ala Thr Arg Val Phe Glu Pro Ala Asp Val Pro Ala Val Val He He 
485 490 495 

Asp Ser Lys Ala Gin Ala Ser Arg Asp Arg Asn Glu Thr Gin Ser Ala 
500 505 510 

Thr Thr Asp Arg Trp Ala Asp He Leu Ala Thr Val Asp Asn Thr Leu 
515 520 525 

Ser Arg Gin Thr Ala Asn He Pro Gin Asp Gin Gly Leu Ser Ala Leu 
530 535 540 

Cys Leu Asn Trp Asn Asn Ser Leu Val Arg Lys Leu Ala Ser Thr Asp 
545 550 555 560 

Asp Thr Ala Val Val Ser Arg Thr Val Arg Leu Leu Tyr Val Gin Ala 
565 570 575 

Leu Leu Ser Ser Lys Arg Pro Leu Arg Val Lys Glu Arg Ala Leu Leu 
580 585 590 



Asn Asp Ser Leu Ala Asp Leu Val Ser Leu Ser Leu Ser Ser Asp He 
595 600 605 
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<210> 37 
<211> 436 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (436) 

<223> FRXA02282 

<400> 37 

cgcgattgcg tcatcgatcg ttgttgcttc catgcgcacc acactatctt tctgcacgcc 60 

ctgatgccct gtggattcaa aactgtgctt ttataggcgt atg caa gaa tec tea 115 

Met Gin Glu Ser Ser 



cgt gat aat ttc caa gtt gac etc ggc ggc gtt gtt gat ctt ttg agt 
Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val Val Asp Leu Leu Ser 



cgc cac att tat tec ggt ccg agg gtg tat gtg cgt gag ttg ctg cag 
Arg His lie Tyr Ser Gly Pro Arg Val Tyr Val Arg Glu Leu Leu Gin 



aat geg gtt gat get tgt act gca cgt tet gaa cag ggt gag gag ggc 
Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu Gin Gly Glu Glu Gly 



tac gag ccg agt att cgt att egg ccg gtg ace aag gat cgt gee acg 
Tyr Glu Pro Ser lie Arg lie Arg Pro Val Thr Lys Asp Arg Ala Thr 



ttt tea ctg gtt gat aat ggt acg ggc ctg acc gcg cag gag geg egg 
Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr Ala Gin Glu Ala Arg 



gaa ttg ctg gcg acg gtg ggg egg acg teg aaa cgc gat gaa ttc ggt 
Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys Arg Asp Glu Phe Gly 
90 95 100 

ctg cag egg gaa ggt cgc ctg ggg caa ttt ggc 
Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly 
105 110 



<210> 38 
<211> 112 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

Met Gin Glu Ser Ser Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val 



Val Asp Leu Leu Ser Arg His lie Tyr Ser Gly Pro Arg Val Tyr Val 
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20 25 30 

Arg Glu Leu Leu Gin Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu 
35 40 45 

Gin Gly Glu Glu Gly Tyr Glu Pro Ser lie Arg lie Arg Pro Val Thr 
50 55 60 

Lys Asp Arg Ala Thr Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr 
65 70 75 80 

Ala Gin Glu Ala Arg Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys 
85 90 95 

Arg Asp Glu Phe Gly Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly 
100 105 110 



<210> 39 
<211> 1269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
<223> RXA00886 

<400> 39 

taagtatgtt ggtcgtgtgc tcgctggcga atagctgcgg gtatagttgg ccatttgttt 50 

tgattaatct gtttagaagc taaaggaagt atcacccacc gtg gca cgt gac tat 115 

Val Ala Arg Asp Tyr 



tac ggc att etc ggc gtc gat ego aat gca acc gaa tea gag ate aaa 
Tyr Gly lie Leu Gly Val Asp Arg Asn Ala Thr Glu Ser Glu lie Lys 



aag gca tac cga aag ctt gee cgc aaa tac cac ccg gac gta aac cca 
Lys Ala Tyr Arg Lys Leu Ala Arg Lys Tyr His Pro Asp Val Asn Pro 



ggt gag gaa gca gcg gag aaa ttc cgc gag get tct gtt geg cat gag 
Gly Glu Glu Ala Ala Glu Lys Phe Arg Glu Ala Ser Val Ala His Glu 



gta etc act gat ecg gat aag cgc cgc att gtt gat atg ggc ggt gac 
Val Leu Thr Asp Pro Asp Lys Arg Arg lie Val Asp Met Gly Gly Asp 



cca atg gag caa ggc ggc gga get ggc get ggt ggc ttc ggt gga ggc 
Pro Met Glu Gin Gly Gly Gly Ala Gly Ala Gly Gly Phe Gly Gly Gly 



ttc ggc ggc age ggt gga ctg ggc gat ate ttc gat gee ttc tte ggc 403 
Phe Gly Gly Ser Gly Gly Leu Gly Asp lie Phe Asp Ala Phe Phe Gly 
90 95 100 
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ggt ggc gcg ggc ggt tec cgt gga cca cgt tec ego gtg cag cca ggc 
Gly Gly Ala Gly Gly Ser Arg Gly Pro Arg Ser Arg Val Gin Pro Gly 
105 110 115 

agt gac acc ttg tgg ego acc tec ate ace ttg gaa gag get tac aag 
Ser Asp Thr Leu Trp Arg Thr Ser lie Thr Leu Glu Glu Ala Tyr Lys 
120 125 130 

ggc get aag aaa gat etc acc ett gac ace gca gtg ctg tgt acc aag 
Gly Ala Lys Lys Asp Leu Thr Leu Asp Thr Ala Val Leu Cys Thr Lys 
135 140 145 

tgt cat ggt tct gga tot gca tec gac aag aag act gtt acc tgt ggc 
Cys His Gly Ser Gly Ser Ala Ser Asp Lys Lys Pro Val Thr Cys Gly 
150 155 160 165 

acc tgt aat ggc get ggt gaa att eag gaa gtg cag cge age ttc ctg 
Thr Cys Asn Gly Ala Gly Glu lie Gin Glu Val Gin Arg Ser Phe Leu 
170 175 180 

ggc aae gtc atg acg tee cge cca tgc cac ace tgc gat ggc aee ggt 
Gly Asn Val Met Thr Ser Arg Pro Cys His Thr Cys Asp Gly Thr Gly 
185 190 195 

gag ate ate cca gat ect tgc act gag tgt gca gca gat ggt cgt gtg 
Glu lie lie Pro Asp Pro Cys Thr Glu Cys Ala Ala Asp Gly Arg Val 
200 205 210 

cgt get cge cge gac ate gtg gee aac ate cca get ggc ate cag tec 
Arg Ala Arg Arg Asp lie Val Ala Asn lie Pro Ala Gly lie Gin Ser 
215 220 225 

ggc atg cge ate cge atg gca ggc caa ggt gag gtt ggc get ggt ggc 
Gly Met Arg lie Arg Met Ala Gly Gin Gly Glu Val Gly Ala Gly Gly 
230 235 240 245 

ggt ect gcg ggt gac etc tac att gaa gtc atg gtg cge eeg cac gee 
Gly Pro Ala Gly Asp Leu Tyr He Glu Val Met Val Arg Pro His Ala 
250 255 260 

ate ttc aee cge gat ggc gac gat ctg cac gee age ate aag gtt cca 
He Phe Thr Arg Asp Gly Asp Asp Leu His Ala Ser He Lys Val Pro 
265 270 275 

atg ttc gat gca gcg ett ggc aee gaa ttg gac gtg gaa tee etc ace 
Met Phe Asp Ala Ala Leu Gly Thr Glu Leu Asp Val Glu Ser Leu Thr 
280 285 290 

gge gaa gag gtg aaa att ace ate ect gca ggt act cag ccc aae gat 
Gly Glu Glu Val Lys He Thr He Pro Ala Gly Thr Gin Pro Asn Asp 
295 300 305 

gtg ate aee ttg gat ggt gaa gge atg eeg aag ctg cge gca gaa gge 
Val He Thr Leu Asp Gly Glu Gly Met Pro Lys Leu Arg Ala Glu Gly 
310 315 320 325 

cac ggc aac etc atg gcg cat gtc gat eta ttt gtg cca acc gat ttg 
His Gly Asn Leu Met Ala His Val Asp Leu Phe Val Pro Thr Asp Leu 
330 335 340 
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gat gac cgc acc cgc gaa ttg ctt gaa gaa ate cgc aac cat cgc age 
Asp Asp Arg Thr Arg Glu Leu Leu Glu Glu lie Arg Asn His Arg Ser 
345 350 355 

gac aac get tec gtg cat egc gaa ggc gga gaa gaa tec ggt ttc ttt 
Asp Asn Ala Ser Val His Arg Glu Gly Gly Glu Glu Ser Gly Phe Phe 
360 365 370 

gac aag etc ega aac aag ttc cgc aaa taatgteact gceagtattt 
Asp Lys Leu Arg Asn Lys Phe Arg Lys 
375 380 



<210> 40 
<211> 382 
<212> PRT 

<213> Corynebacterium glutamieum 
<40G> 40 

Val Ala Arg Asp Tyr Tyr Gly lie Leu Gly Val Asp Arg Asn Ala Thr 
15 10 15 

Glu Ser Glu lie Lys Lys Ala Tyr Arg Lys Leu Ala Arg Lys Tyr His 
20 25 30 

Pro Asp Val Asn Pro Gly Glu Glu Ala Ala Glu Lys Phe Arg Glu Ala 
35 40 45 

Ser Val Ala His Glu Val Leu Thr Asp Pro Asp Lys Arg Arg lie Val 
50 55 60 

Asp Met Gly Gly Asp Pro Met Glu Gin Gly Gly Gly Ala Gly Ala Gly 



Gly Phe Gly Gly Gly Phe Gly Gly Ser Gly Gly Leu Gly Asp lie Phe 
85 90 95 

Asp Ala Phe Phe Gly Gly Gly Ala Gly Gly Ser Arg Gly Pro Arg Ser 
100 105 110 

Arg Val Gin Pro Gly Ser Asp Thr Leu Trp Arg Thr Ser lie Thr Leu 
115 120 125 

Glu Glu Ala Tyr Lys Gly Ala Lys Lys Asp Leu Thr Leu Asp Thr Ala 
130 135 140 

Val Leu Cys Thr Lys Cys His Gly Ser Gly Ser Ala Ser Asp Lys Lys 
145 150 155 160 

Pro Val Thr Cys Gly Thr Cys Asn Gly Ala Gly Glu He Gin Glu Val 
165 170 175 

Gin Arg Ser Phe Leu Gly Asn Val Met Thr Ser Arg Pro Cys His Thr 
180 185 190 

Cys Asp Gly Thr Gly Glu He He Pro Asp Pro Cys Thr Glu Cys Ala 
195 200 205 



Ala Asp Gly Arg Val Arg Ala Arg Arg Asp He Val Ala Asn He Pro 
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210 215 220 

Ala Gly lie Gin Ser Gly Met Arg lie Arg Met Ala Gly Gin Gly Glu 
225 230 235 240 

Val Gly Ala Gly Gly Gly Pro Ala Gly Asp Leu Tyr He Glu Val Met 
245 250 255 

Val Arg Pro His Ala He Phe Thr Arg Asp Gly Asp Asp Leu His Ala 
260 265 270 

Ser He Lys Val Pro Met Phe Asp Ala Ala Leu Gly Thr Glu Leu Asp 
275 280 285 

Val Glu Ser Leu Thr Gly Glu Glu Val Lys He Thr He Pro Ala Gly 
290 295 300 

Thr Gin Pro Asn Asp Val He Thr Leu Asp Gly Glu Gly Met Pro Lys 
305 310 315 320 

Leu Arg Ala Glu Gly His Gly Asn Leu Met Ala His Val Asp Leu Phe 
325 330 335 

Val Pro Thr Asp Leu Asp Asp Arg Thr Arg Glu Leu Leu Glu Glu He 
340 345 350 

Arg Asn His Arg Ser Asp Asn Ala Ser Val His Arg Glu Gly Gly Glu 
355 360 365 

Glu Ser Gly Phe Phe Asp Lys Leu Arg Asn Lys Phe Arg Lys 
370 375 380 



<210> 41 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXS00568 

<400> 41 

gtttcggacg acgcgagaaa tcgcattaat cgtcggaaac cgggcttgtt tttgtaatat 50 

ctgaaacttt ccctttcccg atcatccagg agatttactc gtg aag agt tot gtc 11 

Val Lys Ser Ser Val 



gag aag ctg age gac acc cgt tea aag ate acc gtt gag gtt cca ttt 
Glu Lys Leu Ser Asp Thr Arg Ser Lys He Thr Val Glu Val Pro Phe 



tct gaa ctg aag cca gag ate gae eag gea tac gee get eta geg cag 
Ser Glu Leu Lys Pro Glu He Asp Gin Ala Tyr Ala Ala Leu Ala Gin 



caa gtc cag ate cct ggt ttc cgt aag ggc aag gea ccg cgt cag ctt 
Gin Val Gin He Pro Gly Phe Arg Lys Gly Lys Ala Pro Arg Gin Leu 
40 45 50 
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ate gac gca cgc ttc ggc cgt ggt gcg gtt ctg gag cag gtt gtc aac 
lie Asp Ala Arg Phe Gly Arg Gly Ala Val Leu Glu Gin Val Val Asn 



gac atg ctt cct aac cgc tac gca cag gca ate gaa get gag ggc ate 

Asp Met Leu Pro Asn Arg Tyr Ala Gin Ala lie Glu Ala Glu Gly lie 

70 75 80 85 

aag gca ate ggc eag cct aac gta gag gtc ace aag ate gaa gac aac 

Lys Ala lie Gly Gin Pro Asn Val Glu Val Thr Lys lie Glu Asp Asn 

90 95 100 

gag etc gtt gag ttc gtc get gag gtt gac gtt cgc cca gag ttc gag 

Glu Leu Val Glu Phe Val Ala Glu Val Asp Val Arg Pro Glu Phe Glu 

105 110 115 

ctt cct aag ttc gag gac ate act gtt gag gtc cca get ate aag get 

Leu Pro Lys Phe Glu Asp lie Thr Val Glu Val Pro Ala lie Lys Ala 

120 125 130 

gac gaa gag gca ate gaa gea gag etc gag ace ctg egt gca cgt tte 

Asp Glu Glu Ala He Glu Ala Glu Leu Glu Thr Leu Arg Ala Arg Phe 

135 140 145 

tee ace ttg aag gat cac aac eac aag ctg aag aag ggt gag tte gtc 

Ser Thr Leu Lys Asp His Asn His Lys Leu Lys Lys Gly Glu Phe Val 

150 155 160 165 

ace ate aac ate ace gca age att gae ggt gag aag att gaa gag gea 

Thr lie Asn He Thr Ala Ser He Asp Gly Glu Lys He Glu Glu Ala 

170 175 180 

acc act gag ggt ctg tec tac gaa ate gga tct gac gat ctg att gae 

Thr Thr Glu Gly Leu Ser Tyr Glu He Gly Ser Asp Asp Leu He Asp 

185 190 195 

ggc ctg gac aag get etg ate ggc get aag aag gat gaa ace gta gag 

Gly Leu Asp Lys Ala Leu He Gly Ala Lys Lys Asp Glu Thr Val Glu 

200 205 210 

ttc acc tet gag ctg gea aac ggc gag cac aag ggc aag gaa get caa 

Phe Thr Ser Glu Leu Ala Asn Gly Glu His Lys Gly Lys Glu Ala Gin 

215 220 225 

ate age gtt gag ate acc gca acc aag cag cgc gag ctg cct gag ctg 

He Ser Val Glu He Thr Ala Thr Lys Gin Arg Glu Leu Pro Glu Leu 

230 235 240 245 

gat gat gag tte gea cag ctg get tct gag ttc gae acc ate gaa gag 

Asp Asp Glu Phe Ala Gin Leu Ala Ser Glu Phe Asp Thr He Glu Glu 

250 255 260 

ctt cgt gag tee acc gtg tet gac gtt gag get aag cag aag aac gag 

Leu Arg Glu Ser Thr Val Ser Asp Val Glu Ala Lys Gin Lys Asn Glu 

265 270 275 

cag get get gea ate cgc gac gaa gtt etc get gcg get ctt ggc gag 

Gin Ala Ala Ala He Arg Asp Glu Val Leu Ala Ala Ala Leu Gly Glu 

280 285 290 
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gct gac ttc get ctg cca cag tec ate gtt gac gag cag gca cac tec 

Ala Asp Phe Ala Leu Pro Gin Ser lie Val Asp Glu Gin Ala His Ser 
295 300 305 

eag ctg cac eag etc etc ggc gag ctt gca cac gac gat get gca ctg 

Gin Leu His Gin Leu Leu Gly Glu Leu Ala His Asp Asp Ala Ala Leu 

310 315 320 325 

aac tee etc ctt gag get cag ggc acc act cgt gaa gag ttc gac aag 

Asn Ser Leu Leu Glu Ala Gin Gly Thr Thr Arg Glu Glu Phe Asp Lys 

330 335 340 

aag aac gtc gaa gat get gag aag get gtt cgc acc cag ctg ttc ctg 

Lys Asn Val Glu Asp Ala Glu Lys Ala Val Arg Thr Gin Leu Phe Leu 

345 350 355 

gac ace etc tot gag gtt gag gag cct gag gtt tec cag eag gag etc 

Asp Thr Leu Ser Glu Val Glu Glu Pro Glu Val Ser Gin Gin Glu Leu 

360 365 370 

acc gac cac ate ctg ttc acc gca cag tet tac ggc atg gac cca aac 

Thr Asp His He Leu Phe Thr Ala Gin Ser Tyr Gly Met Asp Pro Asn 
375 380 385 

cag ttc ate ggt cag ctg cag cag tec ggc eag ate geg aac etc ttc 

Gin Phe He Gly Gin Leu Gin Gin Ser Gly Gin He Ala Asn Leu Phe 

390 395 400 405 

tec gac gtt cgc cgt ggc aag get ctt gca cag get ate tgc cgc gta 

Ser Asp Val Arg Arg Gly Lys Ala Leu Ala Gin Ala He Cys Arg Val 

410 415 420 

aac gtg aag gac tec gag ggt aac gag ate gac cct aag gaa tac ttc 

Asn Val Lys Asp Ser Glu Gly Asn Glu He Asp Pro Lys Glu Tyr Phe 

425 430 435 

ggt gaa gaa gaa gta get gag act gag tct gaa get taaaaacttt 
Gly Glu Glu Glu Val Ala Glu Thr Glu Ser Glu Ala 
440 445 

aaagaaataa cgc 



<210> 42 
<211> 449 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 42 

Val Lys Ser Ser Val Glu Lys Leu Ser Asp Thr Arg Ser Lys He Thr 



Val Glu Val Pro Phe Ser Glu Leu Lys Pro Glu He Asp Gin Ala Tyr 



Ala Ala Leu Ala Gin Gin Val Gin He Pro Gly Phe Arg Lys Gly Lys 
35 40 45 



Ala Pro Arg Gin Leu He Asp Ala Arg Phe Gly Arg Gly Ala Val Leu 
50 55 60 
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Glu Gin Val Val 
65 

Glu Ala Glu Gly 



Lys lie Glu Asp 
100 

Arg Pro Glu Phe 
115 

Pro Ala lie Lys 
130 

Leu Arg Ala Arg 
145 

Lys Gly Glu Phe 



Lys lie Glu Glu 
180 



Asp Asp Leu lie 
195 



Asp Glu Thr Val 
210 

Gly Lys Glu Ala 
225 

Glu Leu Pro Glu 



Asp Thr lie Glu 
260 



Lys Gin Lys Asn 
275 

Ala Ala Leu Gly 
290 

Glu Gin Ala His 
305 

Asp Asp Ala Ala 



Glu Glu Phe Asp 
340 

Thr Gin Leu Phe 
355 

Ser Gin Gin Glu 
370 

Gly Met Asp Pro 



R.sn Asp Met Leu 



lie Lys Ala lie 
85 

Asn Glu Leu Val 



Glu Leu Pro Lys 
120 

Ala Asp Glu Glu 
135 

Phe Ser Thr Leu 
150 

Val Thr lie Asn 
165 

Ala Thr Thr Glu 



Asp Gly Leu Asp 
200 



Glu Phe Thr Ser 
215 

Gin lie Ser Val 
230 

Leu Asp Asp Glu 
245 

Glu Leu Arg Glu 



Glu Gin Ala Ala 
280 

Glu Ala Asp Phe 
295 

Ser Gin Leu His 
310 

Leu Asn Ser Leu 
325 

Lys Lys Asn Val 



Leu Asp Thr Leu 
360 

Leu Thr Asp His 
375 

Asn Gin Phe lie 



Pro Asn Arg Tyr 
75 

Gly Gin Pro Asn 
90 

Glu Phe Val Ala 
105 

Phe Glu Asp lie 



Ala He Glu Ala 
140 

Lys Asp His Asn 
155 

He Thr Ala Ser 
170 

Gly Leu Ser Tyr 
185 

Lys Ala Leu lie 



Glu Leu Ala Asn 
220 

Glu He Thr Ala 
235 

Phe Ala Gin Leu 
250 

Ser Thr Val Ser 
265 

Ala lie Arg Asp 



Ala Leu Pro Gin 
300 

Gin Leu Leu Gly 
315 

Leu Glu Ala Gin 
330 

Glu Asp Ala Glu 
345 

Ser Glu Val Glu 



He Leu Phe Thr 
380 

Gly Gin Leu Gin 



Ala Gin Ala He 
80 

Val Glu Val Thr 
95 

Glu Val Asp Val 
110 

Thr Val Glu Val 
125 

Glu Leu Glu Thr 



His Lys Leu Lys 
160 

He Asp Gly Glu 
175 

Glu He Gly Ser 
190 

Gly Ala Lys Lys 
205 

Gly Glu His Lys 



Thr Lys Gin Arg 
240 



Ala Ser Glu Phe 
255 

Asp Val Glu Ala 
270 

Glu Val Leu Ala 
285 

Ser He Val Asp 



Glu Leu Ala His 
320 



Gly Thr Thr Arg 
335 



Lys Ala Val Arg 
350 

Glu Pro Glu Val 

365 

Ala Gin Ser Tyr 



Gin Ser Gly Gin 
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385 390 395 400 

lie Ala Asn Leu Phe Ser Asp Val Arg Arg Gly Lys Ala Leu Ala Gin 
405 410 415 

Ala He Cys Arg Val Asn Val Lys Asp Ser Glu Gly Asn Glu He Asp 
420 425 430 

Pro Lys Glu Tyr Phe Gly Glu Glu Glu Val Ala Glu Thr Glu Ser Glu 
435 440 445 

Ala 



<210> 43 
<211> 826 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXN03038 

<400> 43 

gcgcggaaaa caccaagtaa gccttacagt ccgacagcct catagcggat gggataagtt 60 

ccaaacacgt tcaaatccgt taaagtgcct gtttaaaact atg cat tea aag gaa 115 

Met His Ser Lys Glu 

1 5 

gag tta aca gtg cgt aaa gga att tec cgc gtc etc teg gta gcg gtt 163 

Glu Leu Thr Val Arg Lys Gly He Ser Arg Val Leu Ser Val Ala Val 

10 15 20 

get agt tea ate gga ttc gga act gta ctg aca ggc ace gge ate gca 211 
Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr Gly Thr Gly He Ala 
25 30 35 

gca get caa gac tct gca ttt gac tac ggt atg gat cca aac atg aac 259 
Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Asn Met Asn 
40 45 50 

tae aac ccg ate gat gac ate aag gat cgt ccc gaa gga ttg tec aat 307 
Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro Glu Gly Leu Ser Asn 
55 60 65 

ett ccc tae ttc gga agt aaa ttg ace age tgg gge tea tea tat gee 355 
Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Tyr Ala 
70 75 80 85 

ace gee tea tee ggc gtc gtg ace tee gcg etc ccg cag tae acc gat 403 
Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu Pro Gin Tyr Thr Asp 
90 95 100 

ccg cgc tac ccc etc ggc aaa gac gac ctg ccc aag gca ace ate gac 451 
Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr He Asp 
105 110 115 



atg gag cca gaa gtt ctt gcg cgc ctt gag cga ttc gtc ggc gtt gac 
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Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg Phe Val Gly Val Asp 
120 125 130 

ggt gat cgc ate cgc caa ate aac gcg tac teg cca tea atg gga cgc 
Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met Gly Arg 
135 140 145 

ace att cot eta gtc tgg gtt gtt cca gaa gac aac ace gtg ect ggc 
Thr He Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val Pro Gly 
150 155 160 165 

eca aeg gte tae gca etc gga gge ggt gac ggt gga caa ggc ggc cag 
Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly Gly Gin 
170 175 180 

aac tgg gtc aec cgc acc gac ctt gag gaa tta ace agt gac aac aac 
Asn Trp Val Thr Arg Thr Asp Leu Glu Glu Leu Thr Ser Asp Asn Asn 
185 190 195 

ate aac etc ate atg ecg atg etc gga tct ttt agt ttc tac tet gac 
He Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr Ser Asp 
200 205 210 

tgg gca cgc gaa age caa tee atg ggt tgt gcg caa cag tgg gaa aca 
Trp Ala Arg Glu Ser Gin Ser Met Gly Cys Ala Gin Gin Trp Glu Thr 
215 220 225 

ttg etc atg cac gaa ctg cet gag ecg ctt gta gcg gee 
Leu Leu Met His Glu Leu Pro Glu Pro Leu Val Ala Ala 
230 235 240 



<210> 44 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Met His Ser Lys Glu Glu Leu Thr Val Arg Lys Gly He Ser Arg Val 
15 10 15 

Leu Ser Val Ala Val Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr 



Gly Thr Gly He Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met 
35 40 45 

Asp Pro Asn Met Asn Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro 
50 55 60 

Glu Gly Leu Ser Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp 



Gly Ser Ser Tyr Ala Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu 
85 90 95 

Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro 
100 105 110 



Lys Ala Thr He Asp Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg 
115 120 125 
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Phe Val Gly Val 
130 

Pro Ser Met Gly 
145 

Asn Thr Val Pro 



Gly Gin Gly Gly 
180 

Thr Ser Asp Asn 
195 

Ser Phe Tyr Ser 
210 

Gin Gin Trp Glu 
225 

Ala Ala 



Asp Gly Asp Arg 
135 

Arg Thr lie Pro 
150 

Gly Pro Thr Val 
165 

Gin Asn Trp Val 



Asn lie Asn Leu 
200 

Asp Trp Ala Arg 
215 

Thr Leu Leu Met 
230 



lie Arg Gin lie 
140 

Leu Val Trp Val 
155 

Tyr Ala Leu Gly 
170 

Thr Arg Thr Asp 

185 

lie Met Pro Met 



Glu Ser Gin Ser 
220 

His Glu Leu Pro 
235 



Asn Ala Tyr Ser 



Val Pro Glu Asp 
160 

Gly Gly Asp Gly 
175 

Leu Glu Glu Leu 
190 

Leu Gly Ser Phe 
205 

Met Gly Cys Ala 



Glu Pro Leu Val 
240 



<210> 45 
<211> 653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (630) 
<223> RXN03039 



<400> 45 

gca etc ccg caa tac acc gac cca cgc tac ccc etc ggc aaa gac gac 

Ala Leu Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp 

15 10 15 

ctg ccc aaa gca acc ate gac atg gag cca gaa get ctt gcg cgc ctt 

Leu Pro Lys Ala Thr He Asp Met Glu Pro Glu Ala Leu Ala Arg Leu 

20 25 30 

gag cga ttc gtc ggc gtt gac ggt gat cgc ate cgc caa ate aac gcg 

Glu Arg Phe Val Gly Val Asp Gly Asp Arg He Arg Gin He Asn Ala 



tac teg cca tea atg gga cgc acc att cct eta gtc tgg gtc gtg cca 

Tyr Ser Pro Ser Met Gly Arg Thr He Pro Leu Val Trp Val Val Pro 

50 55 60 

gaa gac aac acc gtg cct ggc cca acg gtc tac gca etc ggc ggc ggc 

Glu Asp Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly 

65 70 75 80 

gac ggt ggc caa ggc ggc caa aac tgg gtc acc cgc acc gac ctt gat 

Asp Gly Gly Gin Gly Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp 
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gag ttg acc agt gaa aac aac ate aac etc ate atg ccc atg etc gga 
Glu Leu Thr Ser Glu Asn Asn He Asn Leu He Met Pro Met Leu Gly 
100 105 110 

tct ttt agt ttc tac get gac tgg gca ggc gaa age gaa tec atg ggt 
Ser Phe Ser Phe Tyr Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly 
115 120 125 

ggt geg caa cag tgg gaa aea ttc etc atg eac gaa ctr ccm gag ccg 
Gly Ala Gin Gin Trp Glu Thr Phe Leu Met His Glu Xaa Xaa Glu Pro 
130 135 140 

eta gaa geg gee ate ggc gca gac ggg eaa egc age ate gtc ggc atg 
Leu Glu Ala Ala He Gly Ala Asp Gly Gin Arg Ser He Val Gly Met 
145 150 155 160 

tec atg tec ggg gga tcr gtg ctg aac ttt geg acg cat gae ccc aac 
Ser Met Ser Gly Gly Xaa Val Leu Asn Phe Ala Thr His Asp Pro Asn 
165 170 175 

ttt tay tec tck gtc ggc tea ttt tct gga tgt gee gaa aee aac tec 
Phe Xaa Ser Xaa Val Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser 
180 185 190 

tgg atg ggr egc cgn tgg eat cge age eac tge eta caa egg eaa tgt 
Trp Met Xaa Arg Arg Trp His Arg Ser His Cys Leu Gin Arg Gin Cys 
195 200 205 

cgt gee tgagcaaatc tttggtgaag tag 
Arg Ala 
210 



<210> 46 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 



<4Q0> 46 

Ala Leu Pro Gin Tyr Thr Asp Pro 
1 5 



Leu Pro Lys Ala Thr He Asp Met 
20 



Glu Arg Phe Val Gly Val Asp Gly 
35 40 

Tyr Ser Pro Ser Met Gly Arg Thr 
50 55 



Arg Tyr Pro Leu Gly Lys Asp Asp 
10 15 

Glu Pro Glu Ala Leu Ala Arg Leu 
25 30 

Asp Arg He Arg Gin He Asn Ala 
45 



He Pro Leu Val Trp Val Val Pro 
60 



Glu Asp Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly 
65 70 75 80 

Asp Gly Gly Gin Gly Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp 
85 90 95 

Glu Leu Thr Ser Glu Asn Asn He Asn Leu He Met Pro Met Leu Gly 

100 105 110 



Ser Phe Ser Phe Tyr Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly 
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ns 120 125 

Gly Ala Gin Gin Trp Glu Thr Phe Leu Met His Glu Xaa Xaa Glu Pro 
130 135 140 

Leu Glu Ala Ala He Gly Ala Asp Gly Gin Arg Ser He Val Gly Met 
145 150 155 160 

Ser Met Ser Gly Gly Xaa Val Leu Asn Phe Ala Thr His Asp Pro Asn 
155 170 175 

Phe Xaa Ser Xaa Val Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser 
180 185 130 

Trp Met Xaa Arg Arg Trp His Arg Ser His Cys Leu Gin Arg Gin Cys 
195 200 205 



Arg Ala 
210 



<210> 47 
<211> 432 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (409) 

<223> RXN03040 



<400> 47 

attactctcg ctataacgat ccttntgctc aacgctgcga agctcgaaga acaagacaac 60 

ctctacatct tcgccggttc cggtgtgttc tctgaactag atg tea tnc ggt gac IH 

Met Ser Xaa Gly Asp 
1 5 



aac gca ccg att gat gag gat gcg ttc aaa aac cgc gtc ttg gtt ggg 
Asn Ala Pro He Asp Glu Asp Ala Phe Lys Asn Arg Val Leu Val Gly 



ttt gaa ate gaa get atg tec aae aee tge ace eat aac etc aag get 
Phe Glu He Glu Ala Met Ser Asn Thr Cys Thr His Asn Leu Lys Ala 



gcg ace gat caa atg ggc ate gac aac ate aac tac gat ttc cga oca 
Ala Thr Asp Gin Met Gly He Asp Asn He Asn Tyr Asp Phe Arg Pro 



ace gga ace cac gee tgg gat tac tgg aae gaa gcg etc cac cgc ttc 
Thr Gly Thr His Ala Trp Asp Tyr Trp Asn Glu Ala Leu His Arg Phe 



ttc ccg ttg atg atg cag ggc ttc ggc etc gac ggt ggt ecc ate ccg 
Phe Pro Leu Met Met Gin Gly Phe Gly Leu Asp Gly Gly Pro He Pro 



ate tat aac cct aac ggt gtg acc tec age gag tct tct ntc aga act 
He Tyr Asn Pro Asn Gly Val Thr Ser Ser Glu Ser Ser Xaa Arg Thr 
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gtc ttc tgatgtgagc cttggcaccn gtg 
Val Phe 



<210> 48 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 48 

Met Ser Xaa Gly Asp Asn Ala Pro He Asp Glu Asp Ala Phe Lys Asn 
15 10 15 

Arg Val Leu Val Gly Phe Glu He Glu Ala Met Ser Asn Thr Cys Thr 
20 25 30 

His Asn Leu Lys Ala Ala Thr Asp Gin Met Gly He Asp Asn He Asn 
35 40 45 

Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp Asp Tyr Trp Asn Glu 
50 55 60 

Ala Leu His Arg Phe Phe Pro Leu Met Met Gin Gly Phe Gly Leu Asp 
65 70 75 80 

Gly Gly Pro He Pro He Tyr Asn Pro Asn Gly Val Thr Ser Ser Glu 
85 90 95 

Ser Ser Xaa Arg Thr Val Phe 
100 



<210> 49 
<211> 835 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (835) 

<223> RXN03051 

<400> 49 

acatccagaa gtagtcgttg agtatcacga gcaagtcaac gatagtaaag ataatgtcga 60 

ggaactcccg ctgcctaagc gggacatagt tgcaggggac atg cgt tea gat gtt 115 

Met Arg Ser Asp Val 
1 5 

ate gag tta cog gag ggg gta age aag gag aaa get gac eag eta gaa 163 

He Glu Leu Pro Glu Gly Val Ser Lys Glu Lys Ala Asp Gin Leu Glu 



gtt gcg gaa gcg cga ctt aac gag ggt gca cga ctg atg gca acc acc 211 
Val Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg Leu Met Ala Thr Thr 
25 30 35 

ggg tgt gag gtt atg tgg cca acg ggc ttc tea gtt tgt ggc cga att 259 
Gly Cys Glu Val Met Trp Pro Thr Gly Phe Ser Val Cys Gly Arg He 



BGI-124CP 



-72- 



ctt gac acc tat cgc cag gtt gga ggt cag ttg tea tgg ctt ggg cca 307 
Leu Asp Thr Tyr Arg Gin Val Gly Gly Gin Leu Ser Trp Leu Gly Pro 
55 60 65 

ccg aag tea aac gag ttg acc aat ccc gac ggt gtt ggc aaa aga agt 355 
Pro Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly Val Gly Lys Arg Ser 
70 75 80 85 

gaa ttt ttt ggt gga gee ate tat tgg cac cca gac aca ggc get tat 403 
Glu Phe Phe Gly Gly Ala lie Tyr Trp His Pro Asp Thr Gly Ala Tyr 
90 95 100 

gca gtg aec ttg gac ggt ttg cga cag tgg ggg acc ttg aac tgg gaa 451 
Ala Val Thr Leu Asp Gly Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu 
105 110 115 

tea ggg cca ttg ggg tac cca acc tct ggt ccg atg gat aca aac tat 499 
Ser Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr 
120 125 130 

ccc ctt act cag cga cag act ttt caa ggt ggt gac aac tae tac aac 547 
Pro Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn 
135 140 145 

cca ttg act ggc ggt get gtg tgg ggc gat att aaa cag cgc tac gaa 595 
Pro Leu Thr Gly Gly Ala Val Trp Gly Asp lie Lys Gin Arg Tyr Glu 
150 155 160 165 

gaa ett ggc ggc teg aat cat gee att ggc ate ccg ate act aat gag 643 
Glu Leu Gly Gly Ser Asn His Ala lie Gly lie Pro lie Thr Asn Glu 
170 175 180 

eta cct age ggt act gag tat ttt tac aat aat ttc tec aat gga aca 691 
Leu Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn Phe Ser Asn Gly Thr 
185 190 195 

att teg tgg cga aat gat cgt cag aca egg ttt atg tat ttg get aeg 739 
lie Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr 
200 205 210 

cag egg gtg tgg gat gcg ttg ggt egg gag aeg ggt cgt tta ggt ttt 787 
Gin Arg Val Trp Asp Ala Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe 
215 220 225 

cet gaa gca gat gaa aca cct gag gtt tct ggt eta ttc cat gtg gcg 835 
Pro Glu Ala Asp Glu Thr Pro Glu Val Ser Gly Leu Phe His Val Ala 
230 235 240 245 



<210> 50 
<211> 245 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Met Arg Ser Asp Val He Glu Leu Pro Glu Gly Val Ser Lys Glu Lys 



Ala Asp Gin Leu Glu Val Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg 
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20 25 30 

Leu Met Ala Thr Thr Gly Cys Glu Val Met Trp Pro Thr Gly Phe Ser 
35 40 45 

Val Cys Gly Arg He Leu Asp Thr Tyr Arg Gin Val Gly Gly Gin Leu 
50 55 60 

Ser Trp Leu Gly Pro Pro Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly 
65 70 75 80 

Val Gly Lys Arg Ser Glu Phe Phe Gly Gly Ala He Tyr Trp His Pro 
85 90 95 

Asp Thr Gly Ala Tyr Ala Val Thr Leu Asp Gly Leu Arg Gin Trp Gly 
100 105 110 

Thr Leu Asn Trp Glu Ser Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro 
115 120 125 

Met Asp Thr Asn Tyr Pro Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly 
130 135 140 

Asp Asn Tyr Tyr Asn Pro Leu Thr Gly Gly Ala Val Trp Gly Asp He 
145 150 155 16a 

Lys Gin Arg Tyr Glu Glu Leu Gly Gly Ser Asn His Ala He Gly He 
165 170 175 

Pro He Thr Asn Glu Leu Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn 
180 185 190 

Phe Ser Asn Gly Thr He Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe 
195 200 205 

Met Tyr Leu Ala Thr Gin Arg Val Trp Asp Ala Leu Gly Arg Glu Thr 
210 215 220 

Gly Arg Leu Gly Phe Pro Glu Ala Asp Glu Thr Pro Glu Val Ser Gly 
225 230 235 240 

Leu Phe His Val Ala 
245 



<210> 51 
<211> 1704 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1681) 
<223> RXN03054 

<400> 51 

ggtggaaata cgcgcacaac aattttattc acagaactta tgattttttc gggttagggt 60 

cagtttgttc acatcaacta gtaacgaaag gatcatgtga atg aaa ctg ttt tec 111 

Met Lys Leu Phe Ser 
1 5 
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aag get gca ggc gtc att get gca gca ctt ctt gtt gca ggt ggt ata 
Lys Ala Ala Gly Val lie Ala Ala Ala Leu Leu Val Ala Gly Gly lie 



gca cct gtg gca cag ggg caa get agt cag gtg gtc aca cct gaa gac 
Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val Val Thr Pro Glu Asp 



caa gat gcg tat gtt caa cag ttc cac cac gaa ggg aat ace cea cct 
Gin Asp Ala Tyr Val Gin Gin Phe His His Glu Gly Asn Thr Pro Pro 



gtg gta gac ggg gtg ggt ggc tac act gag caa gaa ate gcc gag ate 
Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu lie Ala Glu lie 



cac gag get ate cga caa gcc caa gaa tct ggc gca cct aat gaa gag 

His Glu Ala He Arg Gin Ala Gin Glu Ser Gly Ala Pro Asn Glu Glu 

70 75 80 85 

etc att ccg ggt gag atg tgg tea gat aag gtg gag etg cea gta act 

Leu He Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Val Thr 

90 95 100 

att gat aaa gca gee get gat gag gca gag ata get att gca eag caa 

He Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 

105 110 115 

caa tct cag cea eag aeg cga ggc ctt get gcg get geg gcg tgt cag 

Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 

120 125 130 

aeg ttt tgg ccg tea cct cat cag gtt tgt ggt get att tta gag cge 

Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly Ala He Leu Glu Arg 

135 140 145 

tat att cag eag ggt gee eag ttt ggg tgg atg ttg ttt ccg agt gaa 

Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Phe Pro Ser Glu 

150 155 160 165 

gge caa aeg tta aat cct gat ggt cag ggg tat egt eag egg ttt atg 
Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 

170 175 180 

aat ggg ttt gtt tat tgg eat ccg aca act ggt gcg cat get gtt aat 

Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly Ala His Ala Val Asn 

185 190 195 

aat tac agt geg cag gtg tgg gag egt aat ggg tgg gag tct ggg tgg 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 

200 205 210 

atg ggt tat ccc act ggt ggt gaa gtc cct gtg aat ggt tec aat ccg 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Asn Gly Ser Asn Pro 

215 220 225 

att gat ggt gag ttg agt ggg tgg gtg caa act ttc caa ggt ggg cga 
He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 

230 235 240 245 
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gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gcc agt att aat 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser lie Asn 
250 255 260 

ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 
Gly Leu lie Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
265 270 275 

ctt ggt ttt ccc att gcg gat gag get gtg aca get gac ggt gtg ggt 
Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr Ala Asp Gly Val Gly 
280 285 290 

aga ttt tot gtt ttc cag aac gga gtt gtc tac tgg cat ccg caa cac 
Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
295 300 305 

gga get cac cct ata tta ggg aat ata tac agt ate tgg aga gaa gaa 
Gly Ala His Pro He Leu Gly Asn He Tyr Ser He Trp Arg Glu Glu 
310 315 320 325 

gga get gag agt ggg gaa ttc ggt tac cct ate ggc gat cca gaa aag 
Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He Gly Asp Pro Glu Lys 
330 335 340 

tat aca gaa aac atg get aat cag gta ttc gaa aaa ggc gaa ctt gea 
Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 
345 350 355 

get aac eta tac ccc aat cct ctt gag get ttt att gag ttt tta ccc 
Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe He Glu Phe Leu Pro 
360 365 370 

ttt get aat ctt gag gaa gca ata gag tat ttt gag aac gga ttg tea 
Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe Glu Asn Gly Leu Ser 
375 380 385 

aat tct cgt gta gag gcg aat tea ctt aac gee aag aaa gat teg att 
Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser He 
390 395 400 405 

caa tgt caa teg caa tee get aac att eat gtg aga aeg aag agt gac 
Gin Cys Gin Ser Gin Ser Ala Asn He His Val Arg Thr Lys Ser Asp 
410 415 420 

gga gtc ggg att agg gtt cca aag att ggg ttt aag get agg atg gat 
Gly Val Gly He Arg Val Pro Lys He Gly Phe Lys Ala Arg Met Asp 
425 430 435 

tgc gac ctt cct gga act gtc tea gat gta gtg ggg tat gga tgg att 
Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Gly Trp He 
440 445 450 

tac tac gac tat tgg gga ega tgg get caa gea gea tat gca caa caa 
Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 
455 460 465 

ttc ttc ggt aat agg aat tct gtt gtg caa ace aat tta gag gcg ggt 
Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Gly 
470 475 480 485 

tgc age ggg gag aag aat aca tta ttt tgg ggt act tea tat ttt cag 
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Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 
490 495 500 

gtg act tat gaa ggt cag ccg tat ttc ggt cag tea gca act aat tac 
Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tyr 
505 510 515 

get tat ctt ccg tgt acg ata gac cgt agt taacataagg aatggaatag 
Ala Tyr Leu Pro Cys Thr lie Asp Arg Ser 
520 525 



<210> 52 
<211> 527 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Met Lys Leu Phe Ser Lys Ala Ala Gly Val lie Ala Ala Ala Leu Le" 



Val Ala Gly Gly He Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val 
20 25 30 

Val Thr Pro Glu Asp Gin Asp Ala Tyr Val Gin Gin Phe His His Glu 
35 40 45 

Gly Asn Thr Pro Pro Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin 
50 55 60 

Glu He Ala Glu He His Glu Ala He Arg Gin Ala Gin Glu Ser Gly 
65 70 75 80 

Ala Pro Asn Glu Glu Leu He Pro Gly Glu Met Trp Ser Asp Lys Val 



Glu Leu Pro Val Thr He Asp Lys Ala Ala Ala Asp Glu Ala Glu He 
100 105 110 

Ala He Ala Gin Gin Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala 
115 120 125 

Ala Ala Ala Cys Gin Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly 
130 135 140 

Ala He Leu Glu Arg Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met 
145 150 155 160 

Leu Phe Pro Ser Glu Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr 
165 170 175 

Arg Gin Arg Phe Met Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly 
180 185 190 

Ala His Ala Val Asn Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly 
195 200 205 



Trp Glu Ser Gly Trp Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val 
210 215 220 
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Asn Gly Ser Asn Pro He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr 
225 230 235 240 

Phe Gin Gly Gly Arg Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin 
245 250 255 

Val Ala Ser lie Asn Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly 
260 265 270 

Gly Pro Asp Ser Asp Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr 
275 280 285 

Ala Asp Gly Val Gly Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr 
290 295 300 

Trp His Pro Gin His Gly Ala His Pro He Leu Gly Asn He Tyr Ser 
305 310 315 320 

He Trp Arg Glu Glu Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He 
325 330 335 

Gly Asp Pro Glu Lys Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu 
340 345 350 

Lys Gly Glu Leu Ala Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe 
355 360 365 

He Glu Phe Leu Pro Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe 
370 375 380 

Glu Asn Gly Leu Ser Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala 
385 390 395 400 

Lys Lys Asp Ser He Gin Cys Gin Ser Gin Ser Ala Asn He His Val 
405 410 415 

Arg Thr Lys Ser Asp Gly Val Gly He Arg Val Pro Lys He Gly Phe 
420 425 430 

Lys Ala Arg Met Asp Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val 
435 440 445 

Gly Tyr Gly Trp He Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala 
450 455 460 

Ala Tyr Ala Gin Gin Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr 
465 470 475 480 

Asn Leu Glu Ala Gly Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly 
485 490 495 

Thr Ser Tyr Phe Gin Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin 
500 505 510 

Ser Ala Thr Asn Tyr Ala Tyr Leu Pro Cys Thr He Asp Arg Ser 
515 520 525 



<210> 53 
<211> 456 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (433) 

<223> RXN02949 

<400> 53 

actctcgaag gttgaacaca gggctgcgat tgtgctggat caaatgtctg cacgaaaaat 60 

tgttatcgcc cctggatgag tagtgattta gaggagtgct gtg age gac gag cag 115 

Val Ser Asp Glu Gin 



aat tct ggc gta ggc gga acg tct cgc cca acg ggt aaa cgc cag ctg 
Asn Ser Gly Val Gly Gly Thr Ser Arg Pro Thr Gly Lys Arg Gin Leu 



teg ggt get tec act acc tct acc tct tct tat gag get aag cag gta 

Ser Gly Ala Ser Thr Thr Ser Thr Ser Ser Tyr Glu Ala Lys Gin Val 

25 30 35 

tct aca cag aag aag tea tee ggt teg gat tct aag ect ggc ggc ggt 

Ser Thr Gin Lys Lys Ser Ser Gly Ser Asp Ser Lys Pro Gly Gly Gly 



gtt att tet ttt ctg ect gag gtt gtg gga gaa gtc cgt aag gtt att 
Val lie Ser Phe Leu Pro Glu Val Val Gly Glu Val Arg Lys Val lie 



tgg ect act geg cgc cag atg gtc acg tac acc ctt gtc gtt ttg gga 
Trp Pro Thr Ala Arg Gin Met Val Thr Tyr Thr Leu Val Val Leu Gly 



ttc ttg att gtt ttg acc get ttg gtg tct ggt gtg gat ttc eta get 

Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly Val Asp Phe Leu Ala 

90 95 100 

ggt ctt gga gtt gag aag att ctg act ccg taggtaggat gtgtaacatc 

Gly Leu Gly Val Glu Lys lie Leu Thr Pro 
105 110 



<210> 54 
<211> 111 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Val Ser Asp Glu Gin Asn Ser Gly 
1 5 

Gly Lys Arg Gin Leu Ser Gly Ala 
20 



Val Gly Gly Thr Ser Arg Pro Thr 

10 15 

Ser Thr Thr Ser Thr Ser Ser Tyr 

25 30 



Glu Ala Lys Gin Val Ser Thr Gin Lys Lys Ser Ser Gly Ser Asp Ser 
35 40 45 
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Lys Pro Gly Gly Gly Val lie Ser Phe Leu Pro Glu Val Val Gly Glu 
50 55 60 

Val Arg Lys Val lie Trp Pro Thr Ala Arg Gin Met Val Thr Tyr Thr 
65 70 75 80 

Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly 



Val Asp Phe Leu Ala Gly Leu Gly Val Glu Lys lie Leu Thr Pro 
100 105 110 



<210> 55 
<211> 1941 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1918) 
<223> RXN02462 



<400> 55 

tccatcctca tcgacgaagc 
atcgcagttc tacaacgtct 



ccgcacccca ctgattatct 
tcgcacagat cgtcccacgc 



ccgggaccag tagacggcac 60 

atg acc aag gac gtt 115 
Met Thr Lys Asp Val 
1 5 



cac tac gaa gtc gac gaa cgt aaa aag acc gtc ggt gtg aaa gaa gaa 
His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val Gly Val Lys Glu Glu 
10 15 20 



ggc gtc gaa tac gtc gaa gac caa etc ggc ate gac aac etc tac gca 
Gly Val Glu Tyr Val Glu Asp Gin Leu Gly lie Asp Asn Leu Tyr Ala 



cot gag cac tea cag ctg gtc age tac ctg aac aac gee ate aag gca 
Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn Asn Ala lie Lys Ala 



ctg ttc acc cge gac aag gac tac ate gtc cgc aac ggc gaa 
Leu Phe Thr Arg Asp Lys Asp Tyr lie Val Arg Asn Gly Glu 



gtt atg ate gtc gac ggc ttc acc ggc cgt gtc ctt gcc ggc cgc cga 355 
Val Met lie Val Asp Gly Phe Thr Gly Arg Val Leu Ala Gly Arg Arg 
70 75 80 85 



tac aac gaa ggc atg cac cag gcg ate gaa gcc aaa gag cgc gta gag 
Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala Lys Glu Arg Val Glu 
90 95 100 



ate aaa aac gag aac cag acc ctg gcg ace gtt acc etc cag aac tac 451 
lie Lys Asn Glu Asn Gin Thr Leu Ala Thr Val Thr Leu Gin Asn Tyr 
105 110 115 



ttc cgc etc tac acc aaa etc gcc ggc atg acc ggt acc gca gag acc 4 99 
Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr Gly Thr Ala Glu Thr 
120 125 130 
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gaa gca gca 
Glu Ala Ala 
135 

cca acc aac 
Pro Thr Asn 
150 

aaa acc caa 
Lys Thr Gin 



cgc acc gaa 
Arg Thr Glu 



cgc tec gaa 
Arg Ser Glu 
200 

aac gtc etc 
Asn Val Leu 
215 

cag gca ggt 
Gin Ala Gly 
230 

cgt gga acc 
Arg Gly Thr 



ate aaa etc 
lie Lys Leu 



tac cag gaa 
Tyr Gin Glu 
280 

gaa gaa cgt 
Glu Glu Arg 
295 



ggc acc gaa 
Gly Thr Glu 
310 

cgt tct gca 
Arg Ser Ala 



atg cgc gac 
Met Arg Asp 



atg atg aac 
Met Met Asn 
360 



gag etc aac 
Glu Leu Asn 



cga cca aac 
Arg Pro Asn 
155 

gag get aag 
Glu Ala Lys 
170 

aag ggc caa 
Lys Gly Gin 
185 

tac etc tec 
Tyr Leu Ser 



aat gcg aag 
Asn Ala Lys 



ett cca ggc 
Leu Pro Gly 
235 

gac ate gtg 
Asp lie Val 
250 

cgc gaa cgt 
Arg Glu Arg 
265 

gee tgg gac 
Ala Trp Asp 



ggc gac aaa 
Gly Asp Lys 



cgc cac gaa 
Arg His Glu 
315 

cgt cag ggc 
Arg Gin Gly 
330 

gac ctg atg 
Asp Leu Met 
345 

agg etc aac 
Arg Leu Asn 



cag ate tac 
Gin lie Tyr 
140 

cag cgc gaa 
Gin Arg Glu 



ttc gca gca 
Phe Ala Ala 



cca gtc etc 
Pro Val Leu 
190 

cag ctg ttg 
Gin Leu Leu 
205 

cac cac gag 
His His Glu 
220 

gee gtc ace 
Ala Val Thr 



etc ggc gga 
Leu Gly Gly 



gga ett gat 
Gly Leu Asp 
270 

get gaa ett 
Ala Glu Leu 
285 

gtc cgc gaa 
Val Arg Glu 
300 

tec cga cgc 
Ser Arg Arg 



gac cca gga 
Asp Pro Gly 



gtt cgc ttc 
Val Arg Phe 
350 

gtc cca gac 
Val Pro Asp 
365 



aag etc gac 
Lys Leu Asp 
145 

gac ttg ace 
Asp Leu Thr 
160 

gtc gtc gac 
Val Val Asp 
175 

gtc ggt ace 
Val Gly Thr 



ace aaa cga 
Thr Lys Arg 



cag gaa gca 
Gin Glu Ala 
225 

gtt gee acc 
Val Ala Thr 
240 

aac cca gaa 
Asn Pro Glu 
255 

cet ttc gaa 
Pro Phe Glu 



cca gca atg 
Pro Ala Met 



gcc gga gga 
Ala Gly Gly 
305 

ate gac aac 
lie Asp Asn 
320 

tee acc cgc 
Ser Thr Arg 
335 

gtc ggc cca 
Val Gly Pro 



gat gtg cec 
Asp Val Pro 



gtc ate gcg 
Val He Ala 



gac ttg gtg 
Asp Leu Val 



gac ate gca 
Asp lie Ala 
180 

gtc tec gtc 
Val Ser Val 
195 

ggc ate aag 
Gly He Lys 
210 

cag ate gtt 
Gin lie Val 



aac atg gcg 
Asn Met Ala 



ate etc etc 
He Leu Leu 
260 

gac gaa gaa 
Asp Glu Glu 
275 

aag cag cga 
Lys Gin Arg 
290 

etc tac gtc 
Leu Tyr Val 



cag ctg cgc 
Gin Leu Arg 



ttc tat etc 
Phe Tyr Leu 
340 

acc atg gaa 
Thr Met Glu 
355 

ate gaa tec 
He Glu Ser 
370 



ate 547 
He 



tac 595 

Tyr 

165 

gaa 643 
Glu 



gag 691 
Glu 



cac 739 
His 



get 787 
Ala 



ggc 835 

Gly 

245 

gac 883 
Asp 



age 931 
Ser 



tgc 979 
Cys 



ett 1027 
Leu 



ggt 107 5 

Gly 

325 

tct 1123 
Ser 



aac 1171 
Asn 



aaa 1219 
Lys 
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acc gtc acc aac tec ate aag ggc gcc caa get eag gtg gag aac cag 
Thr Val Thr Asn Ser lie Lys Gly Ala Gin Ala Gin Val Glu Asn Gin 
375 380 385 

aac tte gaa atg cgt aag aac gtt ctg aag tac gac gaa gtc atg aac 
Asn Phe Glu Met Arg Lys Asn Val Leu Lys Tyr Asp Glu Val Met Asn 
390 395 400 405 

gaa cag cgc aag gtt ate tac age gag cga cgc gaa ate etc gaa tec 
Glu Gin Arg Lys Val lie Tyr Ser Glu Arg Arg Glu lie Leu Glu Ser 
410 415 420 

gca gac ate tec cgc tac ate caa aac atg ate gaa gaa aea gtc age 
Ala Asp lie Ser Arg Tyr He Gin Asn Met He Glu Glu Thr Val Ser 
425 430 435 

gca tac gtc gac ggc gcc acc gee aac ggc tac gtc gaa gac tgg gac 
Ala Tyr Val Asp Gly Ala Thr Ala Asn Gly Tyr Val Glu Asp Trp Asp 



etc gac aaa etc tgg aac gee etc gaa gcc etc tac gac eca teg ate 
Leu Asp Lys Leu Trp Asn Ala Leu Glu Ala Leu Tyr Asp Pro Ser He 
455 450 465 

aac tgg acc gac etc gtc gaa ggc age gaa tac ggc aaa oca ggg gag 
Asn Trp Thr Asp Leu Val Glu Gly Ser Glu Tyr Gly Lys Pro Gly Glu 
470 475 480 485 

etg tec gee gaa gat eta cgc ace gca etc gtc aac gac gcc eac gee 
Leu Ser Ala Glu Asp Leu Arg Thr Ala Leu Val Asn Asp Ala His Ala 
490 495 500 

gaa tac gca aaa etc gaa gaa gee gta tec gca ate ggc ggc gaa gca 
Glu Tyr Ala Lys Leu Glu Glu Ala Val Ser Ala He Gly Gly Glu Ala 
505 510 515 

cag ate cgc aac ate gaa cga atg gtg etc atg eca gtc ate gac acc 
Gin He Arg Asn He Glu Arg Met Val Leu Met Pro Val He Asp Thr 
520 525 530 

aaa tgg cgc gaa eac etc tac gaa atg gac tac etg aaa gaa ggc ate 
Lys Trp Arg Glu His Leu Tyr Glu Met Asp Tyr Leu Lys Glu Gly He 
535 540 545 

ggc ctg cgc gca atg gca cag cgc gac eca ctg gtc gaa tac caa aag 
Gly Leu Arg Ala Met Ala Gin Arg Asp Pro Leu Val Glu Tyr Gin Lys 
550 555 560 565 

gaa ggc ggc gac atg ttc aac ggc atg aaa gac ggc ate aag gaa gaa 
Glu Gly Gly Asp Met Phe Asn Gly Met Lys Asp Gly He Lys Glu Glu 
570 575 580 

acc gtc cgc cag etc ttc etc tec gca age agt tea tea age aag aeg 
Thr Val Arg Gin Leu Phe Leu Ser Ala Ser Ser Ser Ser Ser Lys Thr 
585 590 595 

egg aag teg etg act aac tea gaa cec tgaaattcag catccgeeae 
Arg Lys Ser Leu Thr Asn Ser Glu Pro 
600 605 
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<210> 56 
<211> 606 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Met Thr Lys Asp Val His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val 



Gly Val Lys Glu Glu Gly Val Glu Tyr Val Glu Asp Gin Leu Gly lie 

20 25 30 

Asp Asn Leu Tyr Ala Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn 

35 40 45 

Asn Ala lie Lys Ala Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr lie 



Val Arg Asn Gly Glu Val Met lie Val Asp Gly Phe Thr Gly Arg Val 
65 70 75 80 

Leu Ala Gly Arg Arg Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala 
85 90 95 

Lys Glu Arg Val Glu lie Lys Asn Glu Asn Gin Thr Leu Ala Thr Val 
100 105 110 

Thr Leu Gin Asn Tyr Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr 
115 120 125 

Gly Thr Ala Glu Thr Glu Ala Ala Glu Leu Asn Gin lie Tyr Lys Leu 
130 135 140 

Asp Val lie Ala lie Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu 
145 150 155 160 

Thr Asp Leu Val Tyr Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val 
165 170 175 

Asp Asp lie Ala Glu Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly 
180 185 190 

Thr Val Ser Val Glu Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys 
195 200 205 

Arg Gly lie Lys His Asn Val Leu Asn Ala Lys His His Glu Gin Glu 
210 215 220 

Ala Gin lie Val Ala Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala 
225 230 235 240 

Thr Asn Met Ala Gly Arg Gly Thr Asp lie Val Leu Gly Gly Asn Pro 
245 250 255 

Glu lie Leu Leu hsp lie Lys Leu Arg Glu Arg Gly Leu Asp Pro Phe 
260 265 270 

Glu Asp Glu Glu Ser Tyr Gin Glu Ala Trp Asp Ala Glu Leu Pro Ala 
275 280 285 
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Met Lys Gin Arg 
290 

Gly Leu Tyr Val 
305 

Asn Gin Leu Arg 



Arg Phe Tyr Leu 
340 

Pro Thr Met Glu 
355 

Pro lie Glu Ser 
370 

Gin Val Glu Asn 
385 

Asp Glu Val Met 



Glu lie Leu Glu 
420 

Glu Glu Thr Val 
435 

Val Glu Asp Trp 
450 

Tyr Asp Pro Ser 
465 

Gly Lys Pro Gly 



Asn Asp Ala His 
500 

He Gly Gly Glu 
515 

Pro Val He Asp 
530 

Leu Lys Glu Gly 
545 

Val Glu Tyr Gin 



Gly He Lys Glu 
580 

Ser Ser Ser Lys 
595 



Cys Glu Glu Arg 
295 

Leu Gly Thr Glu 
310 

Gly Arg Ser Ala 
325 

Ser Met Arg Asp 



Asn Met Met Asn 
360 

Lys Thr Val Thr 
375 

Gin Asn Phe Glu 
390 

Asn Glu Gin Arg 
405 

Ser Ala Asp He 



Ser Ala Tyr Val 
440 

Asp Leu Asp Lys 
455 

He Asn Trp Thr 
470 

Glu Leu Ser Ala 
485 

Ala Glu Tyr Ala 



Ala Gin He Arg 
520 



Thr Lys Trp Arg 
535 



He Gly Leu Arg 

550 



Lys Glu Gly Gly 
565 

Glu Thr Val Arg 



Thr Arg Lys Ser 
600 



Gly Asp Lys Val 
300 

Arg His Glu Ser 
315 

Arg Gin Gly Asp 
330 

Asp Leu Met Val 
345 

Arg Leu Asn Val 



Asn Ser He Lys 
380 

Met Arg Lys Asn 
395 

Lys Val He Tyr 
410 

Ser Arg Tyr He 
425 

Asp Gly Ala Thr 



Leu Trp Asn Ala 
460 

Asp Leu Val Glu 
475 

Glu Asp Leu Arg 
490 

Lys Leu Glu Glu 
505 

Asn He Glu Arg 



Glu His Leu Tyr 
540 

Ala Met Ala Gin 
555 

Asp Met Phe Asn 
570 

Gin Leu Phe Leu 
585 

Leu Thr Asn Ser 



Arg Glu Ala Gly 



Arg Arg He Asp 
320 

Pro Gly Ser Thr 
335 

Arg Phe Val Gly 
350 

Pro Asp Asp Val 
365 

Gly Ala Gin Ala 



Val Leu Lys Tyr 
400 

Ser Glu Arg Arg 
415 

Gin Asn Met He 
430 

Ala Asn Gly Tyr 
445 

Leu Glu Ala Leu 



Gly Ser Glu Tyr 
480 

Thr Ala Leu Val 
495 

Ala Val Ser Ala 
510 

Met Val Leu Met 
525 

Glu Met Asp Tyr 



Arg Asp Pro Leu 
560 

Gly Met Lys Asp 
575 

Ser Ala Ser Ser 
590 

Glu Pro 
605 
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<210> 57 
<211> 1965 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1942) 
<223> RXN01559 

<400> 57 

gtctggttga ttggaattga aggagacttt cttggctcgg caaaaaaaga gtgccgctag 60 

cgcctgggaa cgatggccaa aacgcgcaat agcgttgttt gtg etc ate gtc gtt 115 

Val Leu lie Val Val 

1 5 

ggt gtt tat gcg ttg gtg ctg ttg aca ggc gat cgt tct gcc aca cca 163 

Gly Val Tyr Ala Leu Val Leu Leu Thr Gly Asp Arg Ser Ala Thr Pro 



aaa ttg ggt att gat ctg caa ggc gga acc cga gtg acc etc gtg ccg 

Lys Leu Gly lie Asp Leu Gin Gly Gly Thr Arg Val Thr Leu Val Pro 

25 30 35 

cag ggg cag gat cca act cag gac cag ctg aat cag gca cgc acc att 

Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu Asn Gin Ala Arg Thr lie 
40 45 50 

ctg gaa aac cgt gtg aac ggc atg ggc gtt tea ggt gca age gtg gtc 

Leu Glu Asn Arg Val Asn Gly Met Gly Val Ser Gly Ala Ser Val Val 



get gac ggt aac acg ctg gtg ate act gtt cee ggg gaa aat ace gca 
Ala Asp Gly Asn Thr Leu Val lie Thr Val Pro Gly Glu Asn Thr Ala 



cag geg eaa tec eta gga cag acc tec eag etg ctg tte cgt ecc gtt 
Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin Leu Leu Phe Arg Pro Val 
90 95 100 

ggt cag gca gga atg ecc gat atg aee acg ttg atg cea gag ctg gaa 
Gly Gin Ala Gly Met Pro Asp Met Thr Thr Leu Met Pro Glu Leu Glu 
105 110 115 

gag atg gee aac agg tgg gtt gaa tac ggc gtc ate acc gaa gag cag 
Glu Met Ala Asn Arg Trp Val Glu Tyr Gly Val He Thr Glu Glu Gin 
120 125 130 

gca aat gcc tec ttg gag gaa atg aac acc get gtt gca teg acc act 
Ala Asn Ala Ser Leu Glu Glu Met Asn Thr Ala Val Ala Ser Thr Thr 
135 140 145 

gcg gtg gaa ggc gaa gaa gca act gag cca gaa cee gtc aee gtg teg 
Ala Val Glu Gly Glu Glu Ala Thr Glu Pro Glu Pro Val Thr Val Ser 
150 155 160 165 

gcg acc ect atg gat gag cca gee aac tec att gag gca aca cag cga 
Ala Thr Pro Met Asp Glu Pro Ala Asn Ser He Glu Ala Thr Gin Arg 
170 175 180 
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cgc cag gaa ate acg gac atg ctg cgc acc gac cgc cag tec acc gat 691 
Arg Gin Glu lie Thr Asp Met Leu Arg Thr Asp Arg Gin Ser Thr Asp 
185 190 195 

CGC act gtc cag ate get gca agt tet ttg atg cag tgc acc act gat 739 
Pro Thr Val Gin lie Ala Ala Ser Ser Leu Met Gin Cys Thr Thr Asp 
200 205 210 

gag atg gat cet ttg gcc ggc ace gat gat cca cgc ctg cca ttg gtg 787 
Glu Met Asp Pro Leu Ala Gly Thr Asp Asp Pro Arg Leu Pro Leu Val 
215 220 225 

gca tgt gat cca get gta ggt ggc gtg tat gta ctt gat cet gca cet 835 
Ala Cys Asp Pro Ala Val Gly Gly Val Tyr Val Leu Asp Pro Ala Pro 
230 235 240 245 

ttg etc aac ggc gaa acc gat gag gaa aat ggt gcg cgc eta ace ggt 883 
Leu Leu Asn Gly Glu Thr Asp Glu Glu Asn Gly Ala Arg Leu Thr Gly 
250 255 260 

aat gag ate gat acc aac egt ccc ate acc ggt gga ttc aac gcc cag 931 
Asn Glu lie Asp Thr Asn Arg Pro lie Thr Gly Gly Phe Asn Ala Gin 
265 270 275 

tec ggc cag atg gaa ate age ttt gee ttc aaa tec ggc gat ggg gaa 97 9 
Ser Gly Gin Met Glu lie Ser Phe Ala Phe Lys Ser Gly Asp Gly Glu 
280 285 290 

gaa ggc tct gca act tgg tec tet ctg acc age cag tac ctg cag cag 1027 
Glu Gly Ser Ala Thr Trp Ser Ser Leu Thr Ser Gin Tyr Leu Gin Gin 
295 300 305 

cag ate gcc ate aec etg gac tct cag gtg att tct gca cec gtg att 1075 
Gin lie Ala lie Thr Leu Asp Ser Gin Val lie Ser Ala Pro Val lie 
310 315 320 325 

cag tea gca acc cet gtg ggt tet gca aca tee ate aec ggt gac ttc 1123 
Gin Ser Ala Thr Pro Val Gly Ser Ala Thr Ser lie Thr Gly Asp Phe 
330 335 340 

act caa act gaa gcc caa gat ctg gcg aac aac ctg cgc tac ggt gca 1171 
Thr Gin Thr Glu Ala Gin Asp Leu Ala Asn Asn Leu Arg Tyr Gly Ala 
345 350 355 

ttg ccc etg age ttc gca ggt gaa aac ggc gag cgc ggc gga act ace 1219 
Leu Pro Leu Ser Phe Ala Gly Glu Asn Gly Glu Arg Gly Gly Thr Thr 
360 365 370 

ace ace gtt ecg cca tea eta ggc gca gca tec ttg aag gcc gga etg 1267 
Thr Thr Val Pro Pro Ser Leu Gly Ala Ala Ser Leu Lys Ala Gly Leu 
375 380 385 

ate gca ggc ate gtc ggc ate gcg ctg gtc gee ate ttc gtg ttc gee 1315 
He Ala Gly He Val Gly He Ala Leu Val Ala He Phe Val Phe Ala 
390 395 400 405 

tac tac cgc gtc ttc gga ttc gtt tec ctg ttc acc ctg ttt gcc gca 1363 
Tyr Tyr Arg Val Phe Gly Phe Val Ser Leu Phe Thr Leu Phe Ala Ala 
410 415 420 
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ggc gtg ttg gtc tac ggc ctt ctg gta ctg ctg gga cgc tgg ate gga 
Gly Val Leu Val Tyr Gly Leu Leu Val Leu Leu Gly Arg Trp lie Gly 
425 430 435 

tat tec eta gac ctt get ggt ate gee ggt ttg ate ate ggt ate ggt 
Tyr Ser Leu Asp Leu Ala Gly lie Ala Gly Leu lie lie Gly lie Gly 
440 445 450 

acc acc gcc gac tec ttc gtg gtg ttc tat gag cgc ate aag gat gag 
Thr Thr Ala Asp Ser Phe Val Val Phe Tyr Glu Arg lie Lys Asp Glu 
455 460 465 

ate egt gaa gga aga tec ttt aga tot gca gta cot cgt gca tgg gaa 
lie Arg Glu Gly Arg Ser Phe Arg Ser Ala Val Pro Arg Ala Trp Glu 
470 475 480 485 

age gee aag cgc acc ate gtc aca ggc aac atg gtc act ttg etc ggc 
Ser Ala Lys Arg Thr lie Val Thr Gly Asn Met Val Thr Leu Leu Gly 
490 495 500 

get ate gtg att tac ttg etc geg gtc ggc gaa gtc aag ggc ttt gee 
Ala lie Val He Tyr Leu Leu Ala Val Gly Glu Val Lys Gly Phe Ala 
505 510 515 

ttc acc ctg ggt ctg acc acc gta ttc gat etc gtt gtc ace ttc ctg 
Phe Thr Leu Gly Leu Thr Thr Val Phe Asp Leu Val Val Thr Phe Leu 
520 525 530 

ate aeg gca cca ctg gtt ate etg gea tea cgc aac cca ttc ttt gcc 
He Thr Ala Pro Leu Val He Leu Ala Ser Arg Asn Pro Phe Phe Ala 
535 540 545 

aag tea teg gtc aac ggc atg gga cga gtg atg aag etc gtt gaa gaa 
Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 
550 555 560 565 

cgc cgc gee aac ggt gaa ttg gat gag cct gag tac ctg aaa aag ate 
Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys He 
570 575 580 

eat gcc aag aat geg gca get gat aag get tec act gac aat tet tec 
His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 
585 590 595 

act gac aat tct gaa gca cct ggc acc gat acg aac caa gag gag gag 
Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 
600 605 610 

aag tageeatgae tgattcccag act 
Lys 



<210> 58 
<211> 614 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 58 

Val Leu He Val Val Gly Val Tyr Ala Leu Val Leu Leu Thr Gly Asp 
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Arg Ser Ala Thr 
20 

Val Thr Leu Val 
35 

Gin Ala Arg Thr 
50 

Gly Ala Ser Val 
65 

Gly Glu Asn Thr 



Leu Phe Arg Pro 
100 

Met Pro Glu Leu 
115 

He Thr Glu Glu 
130 

Val Ala Ser Thr 
145 

Pro Val Thr Val 



Glu Ala Thr Gin 
180 

Arg Gin Ser Thr 
195 

Gin Cys Thr Thr 
210 

Arg Leu Pro Leu 
225 

Leu Asp Pro Ala 



Ala Arg Leu Thr 
260 

Gly Phe Asn Ala 
275 

Ser Gly Asp Gly 
290 

Gin Tyr Leu Gin 
305 

Ser Ala Pro Val 



Pro Lys Leu Gly 



Pro Gin Gly Gin 
40 

He Leu Glu Asn 

55 

Val Ala Asp Gly 
70 

Ala Gin Ala Gin 
85 

Val Gly Gin Ala 



Glu Glu Met Ala 
120 

Gin Ala Asn Ala 
135 

Thr Ala Val Glu 
150 

Ser Ala Thr Pro 
165 

Arg Arg Gin Glu 



Asp Pro Thr Val 
200 

Asp Glu Met Asp 
215 

Val Ala Cys Asp 
230 

Pro Leu Leu Asn 
245 

Gly Asn Glu He 



Gin Ser Gly Gin 
280 

Glu Glu Gly Ser 
295 

Gin Gin He Ala 
310 

He Gin Ser Ala 
325 



He Asp Leu Gin 
25 

Asp Pro Thr Gin 



Arg Val Asn Gly 
60 

Asn Thr Leu Val 
75 

Ser Leu Gly Gin 
90 

Gly Met Pro Asp 
105 

Asn Arg Trp Val 



Ser Leu Glu Glu 
140 

Gly Glu Glu Ala 
155 

Met Asp Glu Pro 
170 

He Thr Asp Met 
185 

Gin He Ala Ala 



Pro Leu Ala Gly 
220 

Pro Ala Val Gly 
235 

Gly Glu Thr Asp 
250 

Asp Thr Asn Arg 
265 

Met Glu He Ser 



Ala Thr Trp Ser 
300 

He Thr Leu Asp 
315 

Thr Pro Val Gly 
330 



Gly Gly Thr Arg 
30 

Asp Gin Leu Asn 
45 

Met Gly Val Ser 



He Thr Val Pro 
80 

Thr Ser Gin Leu 
95 

Met Thr Thr Leu 
110 

Glu Tyr Gly Val 
125 

Met Asn Thr Ala 



Thr Glu Pro Glu 
160 

Ala Asn Ser He 
175 

Leu Arg Thr Asp 
190 

Ser Ser Leu Met 
205 

Thr Asp Asp Pro 



Gly Val Tyr Val 
240 

Glu Glu Asn Gly 
255 

Pro He Thr Gly 
270 

Phe Ala Phe Lys 
285 

Ser Leu Thr Ser 



Ser Gin Val He 
320 

Ser Ala Thr Ser 
335 
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Ile Thr Gly Asp Phe Thr Gin Thr Glu Ala Gin Asp Leu Ala Asn Asn 
340 345 350 

Leu Arg Tyr Gly Ala Leu Pro Leu Ser Phe Ala Gly Glu Asn Gly Glu 
355 360 365 

Arg Gly Gly Thr Thr Thr Thr Val Pro Pro Ser Leu Gly Ala Ala Ser 
370 375 380 

Leu Lys Ala Gly Leu lie Ala Gly lie Val Gly He Ala Leu Val Ala 
385 390 395 400 

lie Phe Val Phe Ala Tyr Tyr Arg Val Phe Gly Phe Val Ser Leu Phe 
405 410 415 

Thr Leu Phe Ala Ala Gly Val Leu Val Tyr Gly Leu Leu Val Leu Leu 
420 425 430 

Gly Arg Trp He Gly Tyr Ser Leu Asp Leu Ala Gly He Ala Gly Leu 
435 440 445 

He He Gly He Gly Thr Thr Ala Asp Ser Phe Val Val Phe Tyr Glu 
450 455 460 

Arg He Lys Asp Glu He Arg Glu Gly Arg Ser Phe Arg Ser Ala Val 
465 470 475 480 

Pro Arg Ala Trp Glu Ser Ala Lys Arg Thr He Val Thr Gly Asn Met 
485 490 495 

Val Thr Leu Leu Gly Ala He Val He Tyr Leu Leu Ala Val Gly Glu 
500 505 510 

Val Lys Gly Phe Ala Phe Thr Leu Gly Leu Thr Thr Val Phe Asp Leu 
515 520 525 

Val Val Thr Phe Leu He Thr Ala Pro Leu Val He Leu Ala Ser Arg 
530 535 540 

Asn Pro Phe Phe Ala Lys Ser Ser Val Asn Gly Met Gly Arg Val Met 
545 550 555 560 

Lys Leu Val Glu Glu Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu 
565 570 575 

Tyr Leu Lys Lys He His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser 
580 585 590 

Thr Asp Asn Ser Ser Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr 
595 600 605 

Asn Gin Glu Glu Glu Lys 
610 



<210> 59 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (796) 

<223> RXN00046 

<400> 59 

tggtgcccaa gcagccgtca tcgcagcagc aaaatatgcc cgcgataacg ccttttaagc 60 

acctaaaacg ctgttctcaa cacaggagtt tccttaaata atg gac tta aat act 115 

Met Asp Leu Asn Thr 



caa cgc tea aag etc tac gca cag ctt caa ggc cag etc att gtt tec 163 

Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly Gin Leu He Val Ser 

10 15 20 

gtg caa get ecc gac ggc cat gee atg ega gat acc cat aeg etc ace 211 

Val Gin Ala Pro Asp Gly His Ala Met Arg Asp Thr His Thr Leu Thr 

25 30 35 

cat gtg gee gca gee tgt gtc gat ggc ggt get ect gee att cgc tgt 259 

His Val Ala Ala Ala Cys Val Asp Gly Gly Ala Pro Ala He Arg Cys 

40 45 50 

ggc ggt tac ggc ggt ttg gaa gat ate cgt tea ate tec aac egt gtc 307 

Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser He Ser Asn Arg Val 

55 60 65 

gae gtt cce gtt tte gga etc ace aaa gaa ggc tec gaa gga gtt tac 355 

Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly Ser Glu Gly Val Tyr 

70 75 80 85 

ate acc cca acc agg gat tee gtt ega gca gtg gca gaa tec ggc gee 403 

He Thr Pro Thr Arg Asp Ser Val Arg Ala Val Ala Glu Ser Gly Ala 

90 95 100 

act gta gtc tgc gcg gat gea act tte ega cct agg cet gae ggc tee 451 

Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro Arg Pro Asp Gly Ser 

105 110 115 

aee ttt gca gag ctg gtc act gtt gee cac gat tec gga att etc ate 4 99 

Thr Phe Ala Glu Leu Val Thr Val Ala His Asp Ser Gly He Leu He 

120 125 130 

atg gcg gae tgc gca act ecc gaa gaa gtt etc agt gcg cat aag get 547 

Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu Ser Ala His Lys Ala 

135 140 145 

ggc gcg gat ttt gtg tec acc aeg ctt get gga tac acc gaa cac cge 595 

Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly Tyr Thr Glu His Arg 

150 155 160 165 

gag aaa aca gtc ggt cca gat tte gat tgc etc cgc gaa gca cgt gag 643 

Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu Arg Glu Ala Arg Glu 

170 175 180 

tta gtt cce gat gcg tte etc att ggc gaa ggt cgc tte tec aac cct 691 

Leu Val Pro Asp Ala Phe Leu He Gly Glu Gly Arg Phe Ser Asn Pro 

185 190 195 

gcg gat gtg gcg cac ggt egt etc att ggt gee aac gcg ate ate gtg 739 

Ala Asp Val Ala His Gly Arg Leu He Gly Ala Asn Ala He He Val 
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ggc acc gca ate act gac cct ggt ttc ate act gga cag ttc gcg tea 787 
Gly Thr Ala lie Thr Asp Pro Gly Phe lie Thr Gly Gin Phe Ala Ser 
215 220 225 

ctg ttg cac tagcacttag tccagcgctg cac 819 

Leu Leu His 

230 



<210> 60 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Met Asp Leu Asn Thr Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly 
15 10 15 

Gin Leu lie Val Ser Val Gin Ala Pro Asp Gly His Ala Met Arg Asp 
20 25 30 

Thr His Thr Leu Thr His Val Ala Ala Ala Cys Val Asp Gly Gly Ala 
35 40 45 

Pro Ala lie Arg Cys Gly Gly Tyr Gly Gly Leu Glu Asp lie Arg Ser 
50 55 60 

lie Ser Asn Arg Val Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly 
65 70 75 80 

Ser Glu Gly Val Tyr lie Thr Pro Thr Arg Asp Ser Val Arg Ala Val 
85 90 95 

Ala Glu Ser Gly Ala Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro 
100 105 110 

Arg Pro Asp Gly Ser Thr Phe Ala Glu Leu Val Thr Val Ala His Asp 
115 120 125 

Ser Gly He Leu He Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu 
130 135 140 

Ser Ala His Lys Ala Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly 
145 150 155 150 

Tyr Thr Glu His Arg Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu 
165 170 175 

Arg Glu Ala Arg Glu Leu Val Pro Asp Ala Phe Leu lie Gly Glu Gly 
180 185 190 

Arg Phe Ser Asn Pro Ala Asp Val Ala His Gly Arg Leu He Gly Ala 
195 200 205 

Asn Ala He He Val Gly Thr Ala He Thr Asp Pro Gly Phe He Thr 
210 215 220 



Gly Gin Phe Ala Ser Leu Leu His 
225 230 
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<210> 61 
<211> 1219 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (48) . . (1196) 

<223> RXN01863 



<400> 61 

ggtatcatac cgatatgaac caaatagaaa gaaggaagtt taagacgatg aat age 

Met Asn Ser 



gtc aaa ttg aag caa cct gtt age att tac aat gat cca tgg gaa tea 
Val Lys Leu Lys Gin Pro Val Ser He Tyr Asn Asp Pro Trp Glu Ser 



tat aae gat gtt aaa gaa cat ggc eaa tta aet tta agt aac ate gaa 
Tyr Asn Asp Val Lys Glu His Gly Gin Leu Thr Leu Ser Asn He Glu 
20 25 30 35 

ttt aca aet aca aat ctt tgt aat atg egt tgt age cae tgt gca gtt 
Phe Thr Thr Thr Asn Leu Cys Asn Met Arg Cys Ser His Cys Ala Val 



ggt tat aet tta eaa act gtc gac eec gag cet tta gat atg gae tta 

Gly Tyr Thr Leu Gin Thr Val Asp Pro Glu Pro Leu Asp Met Asp Leu 

55 60 65 

att tat cgt aga ctt gat gaa att eca aat ctg cga aeg atg tea att 

He Tyr Arg Arg Leu Asp Glu He Pro Asn Leu Arg Thr Met Ser He 

70 75 80 

aca ggt ggc gaa cca atg ttt tct aaa aag tct att aga aat gtt gtt 

Thr Gly Gly Glu Pro Met Phe Ser Lys Lys Ser He Arg Asn Val Val 

85 90 95 

aaa cct eta tta aag tat gca eat eat cga ggt ata tat aca caa atg 

Lys Pro Leu Leu Lys Tyr Ala His His Arg Gly He Tyr Thr Gin Met 

100 105 110 115 

aat tea aae eta aca ttg cct eaa gat cgt tat tta gat att get gaa 

Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp He Ala Glu 

120 125 130 

tat ate gat gtt atg eat ate tea cat aac tgg gga aca act gat gaa 

Tyr He Asp Val Met His He Ser His Asn Trp Gly Thr Thr Asp Glu 

135 140 145 

tte gca aat gtt ggc ttt ggc gca atg aag aag eaa cca ceg tta aaa 

Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu Lys 

150 155 160 

get aag tta aaa tta tat gaa eaa atg att teg aat gca cgt aca tta 

Ala Lys Leu Lys Leu Tyr Glu Gin Met He Ser Asn Ala Arg Thr Leu 

165 170 175 
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tca gaa caa gga atg ttt gta tct gcg gaa aca atg etc aat caa agt 
Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin Ser 
180 185 190 195 

acg eta cca cat tta cga aaa ata cat caa gaa gtc gtt cat gat atg 
Thr Leu Pro His Leu Arg Lys lie His Gin Glu Val Val His Asp Met 
200 205 210 

aaa tgt age aga eac gag att cac cct atg tat cca get gac ttt gca 
Lys Cys Ser Arg His Glu He His Pro Met Tyr Pro Ala Asp Phe Ala 
215 220 225 

agt caa tta aat gtg tta act eta gcg gaa atg aaa aag aca att cat 
Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr He His 
230 235 240 

gat ata ttg gat ttc aga gat gaa gat att tgg atg tta ttt ggt act 
Asp He Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu Phe Gly Thr 
245 250 255 

ttg cet gtg ttt cca tgc tta aag gat gat gaa gat caa aag tta eta 
Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu Leu 
260 265 270 275 

tea cgt tta aga aat get aac aat gta aeg act aga aat gac ccg gat 
Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro Asp 
280 285 290 

ggc cgt agt cgt tta aat gtc aat gta ttt aea ggt aat gta ate gta 
Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val He Val 
295 300 305 

act gat ttc gga gat gaa aca ggt aca att teg aat ata caa aaa gat 
Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He Gin Lys Asp 
310 315 320 

aaa tta aca gat gta ttt gat aaa tgg tta tee tct gat ctt get aaa 
Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala Lys 
325 330 335 

tea tta aat tgt cat tgt tec gag ttt agt tgt tta gga cca aat gtt 
Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn Val 
340 345 350 355 

ctt gtt aaa aat atg tae tat ccg aat atg gat ttt aaa gat aat gag 
Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn Glu 
360 365 370 

cgt eat atg eac aaa caa cca caa att ata caa ttt taaaaaetet 
Arg His Met His Lys Gin Pro Gin He He Gin Phe 
375 380 

taattatgeg gag 



<210> 62 
<211> 383 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 
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Met Asn Ser Val Lys Leu Lys Gin Pro Val Ser lie Tyr Asn Asp Pro 
15 10 15 

Trp Glu Ser Tyr Asn Asp Val Lys Glu His Gly Gin Leu Thr Leu Ser 
20 25 30 

Asn lie Glu Phe Thr Thr Thr Asn Leu Cys Asn Met Arg Cys Ser His 
35 40 45 

Cys Ala Val Gly Tyr Thr Leu Gin Thr Val Asp Pro Glu Pro Leu Asp 
50 55 60 

Met Asp Leu lie Tyr Arg Arg Leu Asp Glu lie Pro Asn Leu Arg Thr 
55 70 75 80 

Met Ser lie Thr Gly Gly Glu Pro Met Phe Ser Lys Lys Ser lie Arg 



Asn Val Val Lys Pro Leu Leu Lys Tyr Ala His His Arg Gly lie Tyr 
100 105 110 

Thr Gin Met Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp 
115 120 125 

He Ala Glu Tyr He Asp Val Met His He Ser His Asn Trp Gly Thr 
130 135 140 

Thr Asp Glu Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro 
145 150 155 160 

Pro Leu Lys Ala Lys Leu Lys Leu Tyr Glu Gin Met He Ser Asn Ala 
165 170 175 

Arg Thr Leu Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu 
180 185 190 

Asn Gin Ser Thr Leu Pro His Leu Arg Lys He His Gin Glu Val Val 
195 200 205 

His Asp Met Lys Cys Ser Arg His Glu He His Pro Met Tyr Pro Ala 
210 215 220 

Asp Phe Ala Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys 
225 230 235 240 

Thr He His Asp He Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu 
245 250 255 

Phe Gly Thr Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin 
260 265 270 

Lys Leu Leu Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn 
275 280 285 

Asp Pro Asp Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn 
290 295 300 

Val He Val Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He 
305 310 315 320 

Gin Lys Asp Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp 
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Leu Ala Lys Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly 
340 345 350 



Pro Asn Val Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys 
355 360 365 



Asp Asn Glu Arg His Met His Lys Gin Pro Gin lie He Gin Phe 
370 375 380 



<210> 63 
<211> 618 
<212> DNA 

<213> Corynebacterium glutaitiicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXN00833 



ctt cca ttc gca ctg ggc cgt ttc tgc 
Leu Pro Phe Ala Leu Gly Arg Phe Cys 
90 

gtc acc cca gta tec gca ttc cgt tec 
Val Thr Pro Val Ser Ala Phe Arg Ser 
105 110 



60 
115 

163 

211 

259 

307 

355 

tec gca gaa ggc ate gag aac 403 
Ser Ala Glu Gly He Glu Asn 
95 100 

aec ttc ggt gaa gac aac ggc 451 
Thr Phe Gly Glu Asp Asn Gly 
115 



<400> 63 

agetttttge atgtgteata tcgtaccgtt tgeataggec tgttegeget tggtgaacet 

tttctagcac caaaacaaaa ctctceetag tatggggtec atg get aaa aca cat 

Met Ala Lys Thr His 



ttt eaa gge aac gaa act get aec tec ggc gaa ctg cca cag gtc ggc 
Phe Gin Gly Asn Glu Thr Ala Thr Ser Gly Glu Leu Pro Gin Val Gly 
10 15 20 

gac aac etc gca gag ttc aac etc gtc aac acc gaa ctg ggc gag gtc 
Asp Asn Leu Ala Glu Phe Asn Leu Val Asn Thr Glu Leu Gly Glu Val 



tec tea aag gac ttc cag gge egc aag ctt gtc etg aac ate ttc cca 
Ser Ser Lys Asp Phe Gin Gly Arg Lys Leu Val Leu Asn He Phe Pro 



tec gtt gac ace ggc gtt tgt gca aca tea gtc egc aag ttc aac gag 
Ser Val Asp Thr Gly Val Cys Ala Thr Ser Val Arg Lys Phe Asn Glu 
55 60 65 



gca gca gca age ctg gaa 
Ala Ala Ala Ser Leu Glu 



lac aec ace gtg ctg tgc ate tee aag gat 
^sn Thr Thr Val Leu Cys He Ser Lys Asp 



ate gtg etc gaa ggc tea cca ctt aag ggt ctt ctt gca egc age gtc 
He Val Leu Glu Gly Ser Pro Leu Lys Gly Leu Leu Ala Arg Ser Val 
120 125 130 



499 
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atc gtc gtc gat gaa aac ggc aag gtt 
He Val Val Asp Glu Asn Gly Lys Val 
135 140 

gag ate ttc act gaa cct gat tac gac 
Glu He Phe Thr Glu Pro Asp Tyr Asp 
150 155 

taatttactt cgctcagggg aat 



get tac ace cag ttg gtt gat 547 
Ala Tyr Thr Gin Leu Val Asp 
145 

get gca ctt get ggg ctg aac 595 
Ala Ala Leu Ala Gly Leu Asn 
160 165 

618 



<210> 64 
<211> 165 
<212> PRT 

<213> Corynebaeterium glutaitiicum 
<400> 64 

Met Ala Lys Thr His Phe Gin Gly Asn Glu Thr Ala Thr Ser Gly Glu 
15 10 15 

Leu Pro Gin Val Gly Asp Asn Leu Ala Glu Phe Asn Leu Val Asn Thr 
20 25 30 

Glu Leu Gly Glu Val Ser Ser Lys Asp Phe Gin Gly Arg Lys Leu Val 
35 40 45 

Leu Asn He Phe Pro Ser Val Asp Thr Gly Val Cys Ala Thr Ser Val 
50 55 60 

Arg Lys Phe Asn Glu Ala Ala Ala Ser Leu Glu Asn Thr Thr Val Leu 
65 70 75 80 

Cys He Ser Lys Asp Leu Pro Phe Ala Leu Gly Arg Phe Cys Ser Ala 
85 90 95 

Glu Gly He Glu Asn Val Thr Pro Val Ser Ala Phe Arg Ser Thr Phe 
100 105 110 

Gly Glu Asp Asn Gly He Val Leu Glu Gly Ser Pro Leu Lys Gly Leu 
115 120 125 

Leu Ala Arg Ser Val He Val Val Asp Glu Asn Gly Lys Val Ala Tyr 
130 135 140 

Thr Gin Leu Val Asp Glu He Phe Thr Glu Pro Asp Tyr Asp Ala Ala 
145 150 155 160 

Leu Ala Gly Leu Asn 
165 



<210> 65 
<211> 879 
<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN01676 
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<400> 65 

agttacagct tttctcggtg gcacactcgc gctacttagc ccttgtgccg cactcctttt 60 

accagcattt tttgcatcct cagtgggtgc tggcccgcgc atg ate ctt cac ggt 115 

Met lie Leu His Gly 



gtt gtg ttc tac gca gga ctt eta gta ctt etc gtg cca ctt ggc ctt 
Val Val Phe Tyr Ala Gly Leu Leu Val Leu Leu Val Pro Leu Gly Leu 
10 15 20 

ggt geg gga ate etc ggc gag ctg ttt ate ace eaa ege cag aec ate 
Gly Ala Gly He Leu Gly Glu Leu Phe He Thr Gin Arg Gin Thr He 
25 30 35 

ate gtg gtt tea teg ate gtg ctg att ate eta ggt ttt gte cag ate 
He Val Val Ser Ser He Val Leu He He Leu Gly Phe Val Gin He 
40 45 50 

ttc ggc ggc gga ttc gac ttc gga aaa gca etc cca gga tta gat cgt 
Phe Gly Gly Gly Phe Asp Phe Gly Lys Ala Leu Pro Gly Leu Asp Arg 
55 60 &5 

ctg caa tct aag gcc act gtg acc tea ggt eta gga aag age ttt tta 
Leu Gin Ser Lys Ala Thr Val Thr Ser Gly Leu Gly Lys Ser Phe Leu 
70 75 80 85 

eta gga atg ace agt agt att gcc ggt ttt tgt tee gga eca ate etc 
Leu Gly Met Thr Ser Ser He Ala Gly Phe Cys Ser Gly Pro He Leu 
90 95 100 

ggc gcc gtt ctt act ttg get gee aec agt gga aac tec ate ace tea 
Gly Ala Val Leu Thr Leu Ala Ala Thr Ser Gly Asn Ser He Thr Ser 
105 110 115 

gca etc att ttg agt get tat ggt geg gga atg gtg ctg cce ctg atg 
Ala Leu He Leu Ser Ala Tyr Gly Ala Gly Met Val Leu Pro Leu Met 
120 125 130 

get att gca geg etc tgg gee aaa etc gga eag cgt gga cag cag atg 
Ala He Ala Ala Leu Trp Ala Lys Leu Gly Gin Arg Gly Gin Gin Met 
135 140 145 

etc ege ggc egg gaa ttc acc ttc ttg ggc agg eag tgg cac att gtt 
Leu Arg Gly Arg Glu Phe Thr Phe Leu Gly Arg Gin Trp His He Val 
150 155 160 165 

tct gte att age ggt gcc ctg ate ate get gte gga ate etc ttt tgg 
Ser Val He Ser Gly Ala Leu He He Ala Val Gly He Leu Phe Trp 
170 175 180 

tee aeg aac ggc ctt gte age atg ccg gag etc gtt cca atg gac acc 
Ser Thr Asn Gly Leu Val Ser Met Pro Glu Leu Val Pro Met Asp Thr 
185 190 195 

cag ate tgg eta eag gaa gee aca ttc tea etc ggg tea eca etc ttt 
Gin He Trp Leu Gin Glu Ala Thr Phe Ser Leu Gly Ser Pro Leu Phe 
200 205 210 

gae ate gea ttg ate att gte gee get ggc ttg ttc ttg tac ttc tgg 
Asp He Ala Leu He He Val Ala Ala Gly Leu Phe Leu Tyr Phe Trp 
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aac aaa cga caa aag cga aaa gaa gaa get cag cga ccc aaa gaa agt 835 
Asn Lys Arg Gin Lys Arg Lys Glu Glu Ala Gin Arg Pro Lys Glu Ser 
230 235 240 245 

gga tgg gtt att aac cct cgc taattattag ttttggagcg agg 879 
Gly Trp Val lie Asn Pro Arg 
250 



<210> 66 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met lie Leu His Gly Val Val Phe Tyr Ala Gly Leu Leu Val Leu Leu 
15 10 15 

Val Pro Leu Gly Leu Gly Ala Gly lie Leu Gly Glu Leu Phe lie Thr 
20 25 30 

Gin Arg Gin Thr He lie Val Val Ser Ser He Val Leu He He Leu 
35 40 45 

Gly Phe Val Gin He Phe Gly Gly Gly Phe Asp Phe Gly Lys Ala Leu 



Pro Gly Leu Asp Arg Leu Gin Ser Lys Ala Thr Val Thr Ser Gly Leu 
65 70 75 80 

Gly Lys Ser Phe Leu Leu Gly Met Thr Ser Ser He Ala Gly Phe Cys 
85 90 95 

Ser Gly Pro He Leu Gly Ala Val Leu Thr Leu Ala Ala Thr Ser Gly 
100 105 110 

Asn Ser He Thr Ser Ala Leu He Leu Ser Ala Tyr Gly Ala Gly Met 
115 120 125 

Val Leu Pro Leu Met Ala He Ala Ala Leu Trp Ala Lys Leu Gly Gin 
130 135 140 

Arg Gly Gin Gin Met Leu Arg Gly Arg Glu Phe Thr Phe Leu Gly Arg 
145 150 155 160 

Gin Trp His He Val Ser Val He Ser Gly Ala Leu He He Ala Val 
165 170 175 

Gly He Leu Phe Trp Ser Thr Asn Gly Leu Val Ser Met Pro Glu Leu 
180 185 190 

Val Pro Met Asp Thr Gin He Trp Leu Gin Glu Ala Thr Phe Ser Leu 
195 200 205 

Gly Ser Pro Leu Phe Asp He Ala Leu He He Val Ala Ala Gly Leu 
210 215 220 

Phe Leu Tyr Phe Trp Asn Lys Arg Gin Lys Arg Lys Glu Glu Ala Gin 
225 230 235 240 
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Arg Pro Lys Glu Ser Gly Trp Val lie Asn Pro Arg 
245 250 



<210> 67 
<211> 744 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (721) 

<223> RXN00380 

<400> 67 

caggcaatgc gacctcgcct cagtgacatc cttggtgttc caagacgatc aaattgtcgg 60 

cgtgcattac aacgaaccag ctcaggagat ttgatcactc gtg cgt ttg acc aaa 115 

Val Arg Leu Thr Lys 



eta gca gca aca ate ggc tgc gtg aca etc age gga ctt gcg eta gta 
Leu Ala Ala Thr lie Gly Cys Val Thr Leu Ser Gly Leu Ala Leu Val 



gee tgc age agt gae agt aee get ggt act gac get gtt get gtc ggc 
Ala Cys Ser Ser Asp Ser Thr Ala Gly Thr Asp Ala Val Ala Val Gly 



gga acc ttc caa ttc cae tee ccg gat gga aag atg gaa att tte tae 

Gly Thr Phe Gin Phe His Ser Pro Asp Gly Lys Met Glu lie Phe Tyr 
40 45 50 

gac gag get gac cgt caa eaa etc cec gac att ggt gga gat tec etc 

Asp Glu Ala Asp Arg Gin Gin Leu Pro Asp lie Gly Gly Asp Ser Leu 
55 60 65 

atg gaa gag ggc aca cag ate aae ctg tct gat ttc gaa aac caa gtt 

Met Glu Glu Gly Thr Gin lie Asn Leu Ser Asp Phe Glu Asn Gin Val 



gtc ate etc aat gcg tgg ggg cag tgg tgt gca ccg tgc cge tec gaa 

Val lie Leu Asn Ala Trp Gly Gin Trp Cys Ala Pro Cys Arg Ser Glu 
90 95 100 

tec gat gat etc cag att ate cat gag gaa etc caa get gee gga aac 

Ser Asp Asp Leu Gin lie lie His Glu Glu Leu Gin Ala Ala Gly Asn 
105 110 115 

ggc gac aee ect ggt ggc ace gtg ttg ggt ate aat gtg cgt gat tae 

Gly Asp Thr Pro Gly Gly Thr Val Leu Gly lie Asn Val Arg Asp Tyr 
120 125 130 

tec cge gac ate gcc caa gac ttt gtc ace gac aac ggc ctt gat tae 

Ser Arg Asp lie Ala Gin Asp Phe Val Thr Asp Asn Gly Leu Asp Tyr 
135 140 145 

cea age att tae gat cca cea ttt atg aca gca gea tec etc ggt ggt 

Pro Ser lie Tyr Asp Pro Pro Phe Met Thr Ala Ala Ser Leu Gly Gly 

150 155 160 165 
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gtt ccc gca teg gtg ate cca acc acc ate gtg ctg gat aaa cag cac 643 
Val Pro Ala Ser Val lie Pro Thr Thr He Val Leu Asp Lys Gin His 
170 175 180 

cgc ccc gca gca gtg ttc ttg cgc gaa gtc acc tec aaa gat gtg ttg 691 
Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr Ser Lys Asp Val Leu 
185 190 195 

gat gtt gcg ttg cca ttg gta gat gag gee taaatgtctg agattgtggt 741 
Asp Val Ala Leu Pro Leu Val Asp Glu Ala 
200 205 



<210> 58 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Val Arg Leu Thr Lys Leu Ala Ala Thr He Gly Cys Val Thr Leu Ser 



Gly Leu Ala Leu Val Ala Cys Ser Ser Asp Ser Thr Ala Gly Thr Asp 
20 25 30 

Ala Val Ala Val Gly Gly Thr Phe Gin Phe His Ser Pro Asp Gly Lys 
35 40 45 

Met Glu He Phe Tyr Asp Glu Ala Asp Arg Gin Gin Leu Pro Asp He 
50 55 60 

Gly Gly Asp Ser Leu Met Glu Glu Gly Thr Gin He Asn Leu Ser Asp 



Phe Glu Asn Gin Val Val He Leu Asn Ala Trp Gly Gin Trp Cys Ala 
85 90 95 

Pro Cys Arg Ser Glu Ser Asp Asp Leu Gin He He His Glu Glu Leu 
100 105 110 

Gin Ala Ala Gly Asn Gly Asp Thr Pro Gly Gly Thr Val Leu Gly He 
115 120 125 

Asn Val Arg Asp Tyr Ser Arg Asp He Ala Gin Asp Phe Val Thr Asp 
130 135 140 

Asn Gly Leu Asp Tyr Pro Ser He Tyr Asp Pro Pro Phe Met Thr Ala 
145 150 155 160 

Ala Ser Leu Gly Gly Val Pro Ala Ser Val He Pro Thr Thr He Val 
165 170 175 

Leu Asp Lys Gin His Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr 
180 185 190 

Ser Lys Asp Val Leu Asp Val Ala Leu Pro Leu Val Asp Glu Ala 
195 200 205 
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<210> 69 

<211> 495 

<212> DNA 

<213> Corynebacte 



<220> 

<221> CDS 

<222> (101) . . (472) 

<223> RXN00937 



<400> 69 

agctgccggt caatgaagaa aatccttggc cgggaataac tacagtccgc tgaaagttgg 60 

tctatatata gaccttacaa atcttgaacg gagattctta atg gca acc ate gat 111 

Met Ala Thr lie Asp 
1 5 



gta acc gaa gaa aca ttt gag age aca gtt acc ggc gac gga att gtc 

Val Thr Glu Glu Thr Phe Glu Ser Thr Val Thr Gly Asp Gly He Val 

10 15 20 

etc gta gac gca tgg gca tec tgg tgc gga cet tgc cgc cag tte gee 

Leu Val Asp Ala Trp Ala Ser Trp Cys Gly Pro Cys Arg Gin Phe Ala 
25 30 35 

eca acc tac gag aag gtt tec gaa acc eac acc gac gca acc ttc gcc 

Pro Thr Tyr Glu Lys Val Ser Glu Thr His Thr Asp Ala Thr Phe Ala 



aag ett gat acc gaa gca aae cag ggc ctg get gea gca ctg cag ate 
Lys Leu Asp Thr Glu Ala Asn Gin Gly Leu Ala Ala Ala Leu Gin He 
55 60 65 

cag tec ate eca act ctg atg gtt ttc cgc gac ggc ate atg gtc tac 
Gin Ser He Pro Thr Leu Met Val Phe Arg Asp Gly He Met Val Tyr 
70 75 80 85 

cgc gaa gcc ggc acc atg eca get ect gca ctg gat gat ctg gtc aae 
Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu Val Asn 
90 95 100 

cag gtt aag gea etc gac atg gat gac gtt cgt cgc cag gtc gca gag 
Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val Ala Glu 
105 110 115 

cag eag ggt tet gca gag gca taagcttcea attgtgtttt ggt 
Gin Gin Gly Ser Ala Glu Ala 
120 



<210> 70 
<211> 124 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 70 

Met Ala Thr He Asp Val Thr Glu Glu Thr Phe Glu Ser Thr Val Thr 
15 10 15 

Gly Asp Gly He Val Leu Val Asp Ala Trp Ala Ser Trp Cys Gly Pro 
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20 



Cys Arg Gin Phe Rla Pro Thr Tyr 
35 40 

Asp Ala Thr Phe Ala Lys Leu Asp 
50 55 

Ala Ala Leu Gin He Gin Ser He 
65 70 

Gly He Met Val Tyr Arg Glu Ala 
85 

Asp Asp Leu Val Asn Gin Val Lys 
100 

Arg Gin Val Ala Glu Gin Gin Gly 

115 120 



25 30 

Glu Lys Val Ser Glu Thr His Thr 
45 

Thr Glu Ala Asn Gin Gly Leu Ala 
60 

Pro Thr Leu Met Val Phe Arg Asp 
75 80 

Gly Thr Met Pro Ala Pro Ala Leu 
90 95 

Ala Leu Asp Met Asp Asp Val Arg 
105 110 

Ser Ala Glu Ala 



<210> 71 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (967) 

<223> RXN02325 

<400> 71 

cagagatttg aagatggaga ccaaggctca aagggaatcc atgccgtctt ggtttaatac 60 

tgcacccgtc taatgaaaat cattactatt aggtgtcatg atg gac cat gca cac 115 

Met Asp His Ala His 
1 5 

gat tec tgc tea cca act ctg cgc cgt gat ttg gag gtc act ggc cag 163 
Asp Ser Cys Ser Pro Thr Leu Arg Arg Asp Leu Glu Val Thr Gly Gin 
10 15 20 

etc caa cct gag aaa get gtc gat tta gca gcg ccg cac gaa ggg aag 211 
Leu Gin Pro Glu Lys Ala Val Asp Leu Ala Ala Pro His Glu Gly Lys 
25 30 35 

gtt gee aat ata acg aag gtg ace tee tea aat atg gag cac acc ate 259 
Val Ala Asn He Thr Lys Val Thr Ser Ser Asn Met Glu His Thr He 
40 45 50 

acg cag gcc tea aaa get aag gag gtg gtg gtg etc att ggt cac tec 307 
Thr Gin Ala Ser Lys Ala Lys Glu Val Val Val Leu He Gly His Ser 
55 60 65 

ctg ctg ecc aca ttt cag gat ttg gaa aaa gac att ctg cac ttt cag 355 
Leu Leu Pro Thr Phe Gin Asp Leu Glu Lys Asp He Leu His Phe Gin 
70 75 80 85 

gca ggt aat aaa ggg cga ttt tot gta gcg att gtt gat ect gat cgc 4 03 
Ala Gly Asn Lys Gly Arg Phe Ser Val Ala He Val Asp Pro Asp Arg 
90 95 100 
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agt gca gat gtg gtt gcc aga ttt agg cca aaa cag att ccg gtg gca 
Ser Ala Asp Val Val Ala Arg Phe Arg Pro Lys Gin lie Pro Val Ala 
105 110 115 

tac gtg gtg aaa gat ggc gcc age att gcg gag ttc aac teg etc aac 
Tyr Val Val Lys Asp Gly Ala Ser lie Ala Glu Phe Asn Ser Leu Asn 
120 125 130 

aag gag ccg gtt gca caa tgg ctt gat cat ttt gtg teg egg gaa aeg 
Lys Glu Pro Val Ala Gin Trp Leu Asp His Phe Val Ser Arg Glu Thr 
135 140 145 

ate cce aat gaa aaa gag ggg gac gtc gat aag caa ata gae ccg cgc 
lie Pro Asn Glu Lys Glu Gly Asp Val Asp Lys Gin lie Asp Pro Arg 
150 155 160 165 

Gtg tgg egg gca gcg gaa ttg gtg aac gcc ggt gat ttt cgc gcg gcg 
Leu Trp Arg Ala Ala Glu Leu Val Asn Ala Gly Asp Phe Arg Ala Ala 
170 175 180 

ttg gcg ttg tat gag cag ttg ccg cag gat gcg aeg gtg aag egg gcg 
Leu Ala Leu Tyr Glu Gin Leu Pro Gin Asp Ala Thr Val Lys Arg Ala 
185 190 195 

cac gcg gcg gtg teg gta ttg gcg egg atg tet gtg gcg gat egg gga 
His Ala Ala Val Ser Val Leu Ala Arg Met Ser Val Ala Asp Arg Gly 
200 205 210 

gag gat ccg ate gag aag teg cgc egg gat cca gac gat gtg aac aag 
Glu Asp Pro lie Glu Lys Ser Arg Arg Asp Pro Asp Asp Val Asn Lys 
215 220 225 

gcg ctg gcg gcg gcg gat atg tat gtg ttg atg aat cag ccg gac aca 
Ala Leu Ala Ala Ala Asp Met Tyr Val Leu Met Asn Gin Pro Asp Thr 
230 235 240 245 

gcg etc gcg cac ctt gca gca eta ttg cca aaa ccg gag get gee egg 
Ala Leu Ala His Leu Ala Ala Leu Leu Pro Lys Pro Glu Ala Ala Arg 
250 255 260 

egg ate gtg gag ttg ctg aac ttg ttt gat ccg ctg gac ctg gtc gca 
Arg lie Val Glu Leu Leu Asn Leu Phe Asp Pro Leu Asp Leu Val Ala 
265 270 275 

ttg gaa ate agg gcg cag gtg ggg aat gca atg age taagaaaaca 
Leu Glu He Arg Ala Gin Val Gly Asn Ala Met Ser 
280 285 

ctttaaatat tet 



<210> 72 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Met Asp His Ala His Asp Ser Cys Ser Pro Thr Leu Arg Arg Asp Leu 
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Glu Val Thr Gly Gin Leu Gin Pro Glu Lys Ala Val Asp Leu Ala Ala 



Pro His Glu Gly Lys Val Ala Asn lie Thr Lys Val Thr Ser Ser Asn 
35 40 45 

Met Glu His Thr He Thr Gin Ala Ser Lys Ala Lys Glu Val Val Val 



Leu He Gly His Ser Leu Leu Pro Thr Phe Gin Asp Leu Glu Lys Asp 
65 70 75 80 

He Leu His Phe Gin Ala Gly Asn Lys Gly Arg Phe Ser Val Ala He 



Val Asp Pro Asp Arg Ser Ala Asp Val Val Ala Arg Phe Arg Pro Lys 
100 105 110 

Gin He Pro Val Ala Tyr Val Val Lys Asp Gly Ala Ser He Ala Glu 
115 120 125 

Phe Asn Ser Leu Asn Lys Glu Pro Val Ala Gin Trp Leu Asp His Phe 
130 135 140 

Val Ser Arg Glu Thr He Pro Asn Glu Lys Glu Gly Asp Val Asp Lys 
145 150 155 160 

Gin He Asp Pro Arg Leu Trp Arg Ala Ala Glu Leu Val Asn Ala Gly 
165 170 175 

Asp Phe Arg Ala Ala Leu Ala Leu Tyr Glu Gin Leu Pro Gin Asp Ala 
180 185 190 

Thr Val Lys Arg Ala His Ala Ala Val Ser Val Leu Ala Arg Met Ser 
195 200 205 

Val Ala Asp Arg Gly Glu Asp Pro He Glu Lys Ser Arg Arg Asp Pro 
210 215 220 

Asp Asp Val Asn Lys Ala Leu Ala Ala Ala Asp Met Tyr Val Leu Met 
225 230 235 240 

Asn Gin Pro Asp Thr Ala Leu Ala His Leu Ala Ala Leu Leu Pro Lys 
245 250 255 

Pro Glu Ala Ala Arg Arg He Val Glu Leu Leu Asn Leu Phe Asp Pro 
260 265 270 

Leu Asp Leu Val Ala Leu Glu He Arg Ala Gin Val Gly Asn Ala Met 
275 280 285 



<210> 73 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamic 



<220> 
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<221> CDS 

<222> (101) . . (877) 

<223> RXN01837 

<400> 73 

cccccatcat tccctcaagg tgtgaagata cggttaggat agaaaagaat ttttttgacg 60 

ttggacattc tcaaaatcaa gtagcaaggg atcaaactct gtg agt act aat aag 115 

Val Ser Thr Asn Lys 



gaa cga cgc caa cag gcg ctt tec cag ctg gag aaa gaa ate aaa age 
Glu Arg Arg Gin Gin Ala Leu Ser Gin Leu Glu Lys Glu lie Lys Ser 



egg gac cgc aaa gaa aag ace aag eca eta aec gtg gte ttt get tec 
Arg Asp Arg Lys Glu Lys Thr Lys Pro Leu Thr Val Val Phe Ala Ser 



ctg get gte ate ctg gtt gte gtt ggc ggt ate tgg tae gea get aec 
Leu Ala Val He Leu Val Val Val Gly Gly He Trp Tyr Ala Ala Thr 



cgc age aec gaa gac gaa gte ate ace get gat gaa aca tee aec acc 
Arg Ser Thr Glu Asp Glu Val He Thr Ala Asp Glu Thr Ser Thr Thr 



gca gag acc cct gac tae cag eca ctg gcg ctg ace cgc ace acc gcg 
Ala Glu Thr Pro Asp Tyr Gin Pro Leu Ala Leu Thr Arg Thr Thr Ala 
70 75 80 85 

etc ggc gac tec gtg acc tgt gag tae eca gat get ggc gag get tec 
Leu Gly Asp Ser Val Thr Cys Glu Tyr Pro Asp Ala Gly Glu Ala Ser 
90 95 100 

aag gat gte tec aag ect get act gaa aac gtg eca gca ace ggc acc 
Lys Asp Val Ser Lys Pro Ala Thr Glu Asn Val Pro Ala Thr Gly Thr 
105 110 115 

gtg acc gte aac ctg acc ace gee cag ggc aac ate ggc atg gaa ctt 
Val Thr Val Asn Leu Thr Thr Ala Gin Gly Asn He Gly Met Glu Leu 
120 125 130 

gat cgc tec gta tee ect tgt aec gte aac get gtt gag cac atg get 
Asp Arg Ser Val Ser Pro Cys Thr Val Asn Ala Val Glu His Met Ala 
135 140 145 

tec gag ggc tae tae aac gat act gte tge cac cgc ate aec ace tet 
Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg He Thr Thr Ser 
150 155 160 165 

ggc att tae gtt etc cag tgc ggc gat eca age age acc ggc gca ggc 
Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Gly 
170 175 180 

ggc eca ggg ttc age ttc gee aac gaa tac eca acc gae gaa gea act 
Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
185 190 195 

gac eta ace ace eca gte ate tac gag cgc ggc ace ate gee atg gee 
Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly Thr He Ala Met Ala 
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aac get ggc get gac acc aac ggg etc cca gtt ctt cct caa eta cga 787 
Asn Ala Gly Ala Asp Thr Asn Gly Leu Pro Val Leu Pro Gin Leu Arg 
215 220 225 

gga ttc ccc act ggc acc gaa eta cae eta ett egg cca gat cac cga 835 
Gly Phe Pro Thr Gly Thr Glu Leu His Leu Leu Arg Pro Asp His Arg 
230 235 240 245 

aga agg cct tgc aac cct cga cgc cat cgc aga agt tgg cac 877 
Arg Arg Pro Cys Asn Pro Arg Arg His Arg Arg Ser Trp His 
250 255 

tgaaggtgga accggcgacg gag 900 



<210> 74 
<211> 259 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 74 

Val Ser Thr Asn Lys Glu Arg Arg Gin Gin Ala Leu Ser Gin Leu Glu 
15 10 15 

Lys Glu lie Lys Ser Arg Asp Arg Lys Glu Lys Thr Lys Pro Leu Thr 
20 25 30 

Val Val Phe Ala Ser Leu Ala Val lie Leu Val Val Val Gly Gly He 
35 40 45 

Trp Tyr Ala Ala Thr Arg Ser Thr Glu Asp Glu Val He Thr Ala Asp 
50 55 60 

Glu Thr Ser Thr Thr Ala Glu Thr Pro Asp Tyr Gin Pro Leu Ala Leu 
65 70 75 80 

Thr Arg Thr Thr Ala Leu Gly Asp Ser Val Thr Cys Glu Tyr Pro Asp 
85 90 95 

Ala Gly Glu Ala Ser Lys Asp Val Ser Lys Pro Ala Thr Glu Asn Val 
100 105 110 

Pro Ala Thr Gly Thr Val Thr Val Asn Leu Thr Thr Ala Gin Gly Asn 
115 120 125 

He Gly Met Glu Leu Asp Arg Ser Val Ser Pro Cys Thr Val Asn Ala 
130 135 140 

Val Glu His Met Ala Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His 
145 150 155 160 

Arg He Thr Thr Ser Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser 
165 170 175 

Ser Thr Gly Ala Gly Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro 
180 185 190 



Thr Asp Glu Ala Thr Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly 
195 200 205 
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Thr lie Ala Met Ala Asn Ala Gly Ala Asp Thr Asn Gly Leu Pro Val 
210 215 220 



Leu Pro Gin Leu Arg Gly Phe Pro Thr Gly Thr Glu Leu His Leu Leu 
225 230 235 240 

Arg Pro Asp His Arg Arg Arg Pro Cys Asn Pro Arg Arg His Arg Arg 
245 250 255 



Ser Trp His 



<210> 75 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (741) 
<223> RXN01926 



ctg cga age ttc tac acc cca gaa caa gcc ate gaa cgc gaa ggc gac 
Leu Arg Ser Phe Tyr Thr Pro Glu Gin Ala lie Glu Arg Glu Gly Asp 



gtc tgg aaa gcc gcc acc gaa gaa gca gaa etc etc gca get gae ggc 
Val Trp Lys Ala Ala Thr Glu Glu Ala Glu Leu Leu Ala Ala Asp Gly 
20 25 30 

gee gtc cac gac cag gaa etc ttc etc aac tgc acc acc tec cca ctg 
Ala Val His Asp Gin Glu Leu Phe Leu Asn Cys Thr Thr Ser Pro Leu 



ate ttc gcc tec gcg atg etc aac ttc ggc gtc cac caa ate ctg gac 
lie Phe Ala Ser Ala Met Leu Asn Phe Gly Val His Gin lie Leu Asp 



acc etc tgc caa etc gca cca tec ece gee ggc cgc gac gca gac ccc 
Thr Leu Cys Gin Leu Ala Pro Ser Pro Ala Gly Arg Asp Ala Asp Pro 
65 70 75 80 

aaa gcc etc gaa gcc gee acc tee gea atg gac gac cac cgc gae acc 
Lys Ala Leu Glu Ala Ala Thr Ser Ala Met Asp Asp His Arg Asp Thr 



acc gae gac ttc tec ggc gtc gtc ttc aaa gtc caa gcc ggc atg gac 
Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 
100 105 110 

aaa aac cac cgc gat acc etc gcc ttc atg cgc gtc gtc tec ggc gaa 
Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 
115 120 125 



ttc gac cgc ggc atg caa gtc ace cac tec caa tec ggc cgc age ttc 432 
Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 
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tcc acc aaa tac gcc etc acc gtc ttc ggc cgc acc cgc tct acc gtc 
Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 
145 150 155 160 

gaa acc gcc ttc ccc ggc gac ate gtc ggc etc gtc aac gee ggc gcc 
Glu Thr Ala Phe Pro Gly Asp He Val Gly Leu Val Asn Ala Gly Ala 
165 170 175 

etc gea cca ggc gac acc ate ttc gaa ggc cga aaa ate caa tac cca 
Leu Ala Pro Gly Asp Thr He Phe Glu Gly Arg Lys He Gin Tyr Pro 
180 185 190 

cca atg cca aaa ttc gcg cca gaa cac ttc cgc ate ctg cgc gcc aaa 
Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg He Leu Arg Ala Lys 
195 200 205 

tea etc ggc aaa tac aaa cag ttc cgc aaa gcc etc gag cag etg gac 
Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 
210 215 220 

tec gaa ggt gtc gtc cag ate etc aag aac gac ctg egt ggc gac gcc 
Ser Glu Gly Val Val Gin He Leu Lys Asn Asp Leu Arg Gly Asp Ala 
225 230 235 240 

aac cca ggt eat ggc egg tgt 
Asn Pro Gly His Gly Arg Cys 
245 



<210> 76 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamiciam 
<400> 76 

Leu Arg Ser Phe Tyr Thr Pro Glu Gin Ala He Glu Arg Glu Gly Asp 
15 10 15 

Val Trp Lys Ala Ala Thr Glu Glu Ala Glu Leu Leu Ala Ala Asp Gly 
20 25 30 

Ala Val His Asp Gin Glu Leu Phe Leu Asn Cys Thr Thr Ser Pro Leu 
35 40 45 

He Phe Ala Ser Ala Met Leu Asn Phe Gly Val His Gin He Leu Asp 
50 55 60 

Thr Leu Cys Gin Leu Ala Pro Ser Pro Ala Gly Arg Asp Ala Asp Pro 
65 70 75 80 

Lys Ala Leu Glu Ala Ala Thr Ser Ala Met Asp Asp His Arg Asp Thr 
85 90 95 

Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 
100 105 110 

Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 
115 120 125 



Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 
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Ser Thr Lys Tyr 
145 

Glu Thr Ala Phe 



Leu Ala Pro Gly 
180 

Pro Met Pro Lys 
195 

Ser Leu Gly Lys 
210 

Ser Glu Gly Val 
225 

Asn Pro Gly His 



Ala Leu Thr Val 
150 

Pro Gly Asp lie 
165 

Asp Thr lie Phe 



Phe Ala Pro Glu 
200 



Tyr Lys Gin Phe 
215 



Val Gin lie Leu 
230 

Gly Arg Cys 
245 



Phe Gly Arg Thr 
155 

Val Gly Leu Val 
170 

Glu Gly Arg Lys 
185 

His Phe Arg lie 



Arg Lys Ala Leu 
220 



Lys Asn Asp Leu 
235 



Arg Ser Thr Val 
160 

Asn Ala Gly Ala 
175 

lie Gin Tyr Pro 
190 

Leu Arg Ala Lys 
205 

Glu Gin Leu Asp 



Arg Gly Asp Ala 
240 



<210> 77 
<211> 478 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN02002 

<400> 77 

aagtggcaaa aaacgtttca agcaggcaac gccggcgtac aacttcgctg agctggggcg 

attatggccc agcgcccaca acccgctatt cttaataccc atg ago aac gcc aat 

Met Ser Asn Ala Asn 



tec gac acc acc gcc gcc gag gca cat cgc cgc aga aca ttc gcc gta 
Ser Asp Thr Thr Ala Ala Glu Ala His Arg Arg Arg Thr Phe Ala Val 
10 15 20 

ate gca cac ccc gac gcc ggt aaa tec acc etc acc gag gca ttg gcg 
He Ala His Pro Asp Ala Gly Lys Ser Thr Leu Thr Glu Ala Leu Ala 



ctg cat gca cac ate ate tec gaa gcc ggc gcc ace cac gge aaa gca 
Leu His Ala His He He Ser Glu Ala Gly Ala Thr His Gly Lys Ala 



ggc cgc aaa gcc acc gtt tec gac tgg atg gaa atg gaa aaa gac cgc 
Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu Met Glu Lys Asp Arg 
55 60 65 

ggc ate tec ate gcc tec tec gca etc caa ttc gag tac gca cea gaa 
Gly He Ser He Ala Ser Ser Ala Leu Gin Phe Glu Tyr Ala Pro Glu 



ggc cac gca ggc gag ccc ttc atg ate aac etc gtg gac ace cea ggc 
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Gly His Ala Gly Glu Pro Phe Met lie Asn Leu Val Asp Thr Pro Gly 
90 95 100 

cac gcc gac ttc tec gaa gac acc tac cgc gtc etc atg gcc gtc gac 451 

His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val Leu Met Ala Val Asp 

105 110 115 

gca gca gtc atg ctt atg cac tec gtc 478 

Ala Ala Val Met Leu Met His Ser Val 

120 125 



<210> 78 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Met Ser Asn Ala Asn Ser Asp Thr Thr Ala Ala Glu Ala His Arg Arg 
15 10 15 

Arg Thr Phe Ala Val lie Ala His Pro Asp Ala Gly Lys Ser Thr Leu 
20 25 30 

Thr Glu Ala Leu Ala Leu His Ala His He He Ser Glu Ala Gly Ala 
35 4 0 4 5 

Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu 
50 55 60 

Met Glu Lys Asp Arg Gly He Ser He Ala Ser Ser Ala Leu Gin Phe 
65 70 75 80 

Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe Met He Asn Leu 
85 90 95 

Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val 
100 105 110 

Leu Met Ala Val Asp Ala Ala Val Met Leu Met His Ser Val 
115 120 125 



<210> 79 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXN02736 

<400> 79 

cagaggatta cccagcgggt acgtggggtc caaagagcgc tgatgaaatg ctttcccgca 60 

acggtcacac ctggcgcagg ccataattta ggggcaaaaa atg ate ttt gaa ett 111 

Met He Phe Glu Leu 
1 5 

ccg gat acc acc acc cag caa att tec aag acc eta act ega ctg cgt 16: 
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Pro Asp Thr Thr Thr Gin Gin He Ser Lys Thr Leu Thr Arg Leu Arg 
10 15 20 

gaa teg ggc acc cag gtc acc acc ggc cga gtg etc acc etc ate gtg 
Glu Ser Gly Thr Gin Val Thr Thr Gly Arg Val Leu Thr Leu He Val 
25 30 35 

gtc act gae tee gaa age gat gte get gca gtt acc gag tec acc aat 
Val Thr Asp Ser Glu Ser Asp Val Ala Ala Val Thr Glu Ser Thr Asn 
40 45 50 

gaa gcc teg cgc gag cac oca tot cgc gtg ate att ttg gtg gtt ggc 
Glu Ala Ser Arg Glu His Pro Ser Arg Val He He Leu Val Val Gly 
55 60 65 

gat aaa act gca gaa aac aaa gtt gae gca gaa gtc egt ate ggt ggc 
Asp Lys Thr Ala Glu Asn Lys Val Asp Ala Glu Val Arg He Gly Gly 
70 75 80 85 

gae get ggt get tec gag atg ate ate atg cat etc aac gga cot gtc 
Asp Ala Gly Ala Ser Glu Met He He Met His Leu Asn Gly Pro Val 
90 95 100 

get gae aag etc cag tat gtc gtc aca eca etg ttg ett ect gae ace 
Ala Asp Lys Leu Gin Tyr Val Val Thr Pro Leu Leu Leu Pro Asp Thr 
105 110 115 

ecc ate gtt get tgg tgg cca ggt gaa tea eca aag aat ect tec cag 
Pro He Val Ala Trp Trp Pro Gly Glu Ser Pro Lys Asn Pro Ser Gin 
120 125 130 

gae cca att gga cgc ate gea caa cga cgc ate act gat get ttg tac 
Asp Pro He Gly Arg He Ala Gin Arg Arg He Thr Asp Ala Leu Tyr 
135 140 145 

gae egt gat gae gca eta gaa gat egt gtt gag aac tat cac cca ggt 
Asp Arg Asp Asp Ala Leu Glu Asp Arg Val Glu Asn Tyr His Pro Gly 
150 155 160 165 

gat acc gae atg aeg tgg gcg cgc ctt acc cag tgg egg gga ctt gtt 
Asp Thr Asp Met Thr Trp Ala Arg Leu Thr Gin Trp Arg Gly Leu Val 
170 175 180 

gee tec tea ttg gat cac cca cca cac age gaa ate act tec gtg agg 
Ala Ser Ser Leu Asp His Pro Pro His Ser Glu He Thr Ser Val Arg 
185 190 195 

etg ace ggt gea age ggc agt aec teg gtg gat ttg get gca ggc tgg 
Leu Thr Gly Ala Ser Gly Ser Thr Ser Val Asp Leu Ala Ala Gly Trp 
200 205 210 

ttg gcg egg agg etg aaa gtg cet gtg ate cgc gag gtg aca gat get 
Leu Ala Arg Arg Leu Lys Val Pro Val He Arg Glu Val Thr Asp Ala 
215 220 225 

ccc acc gtg cca acc gat gag ttt ggt act cca etg etg get ate eag 
Pro Thr Val Pro Thr Asp Glu Phe Gly Thr Pro Leu Leu Ala He Gin 
230 235 240 245 

ege etg gag ate gtt cgc ace aec ggc teg ate ate ate aec ate tat 
Arg Leu Glu He Val Arg Thr Thr Gly Ser He He He Thr He Tyr 
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gac get cat acc ctt cag gta gag atg ccg gaa tec ggc aat gcc cca 
Asp Ala His Thr Leu Gin Val Glu Met Pro Glu Ser Gly Asn Ala Pro 
265 270 275 

teg ctg gtg get att ggt cgt cga agt gag tec gac tgc ttg tet gag 
Ser Leu Val Ala lie Gly Arg Arg Ser Glu Ser Asp Cys Leu Ser Glu 
280 285 290 

gag ett cge cac atg gat cea gat ttg ggc tac cag eac gca eta tec 
Glu Leu Arg His Met Asp Pro Asp Leu Gly Tyr Gin His Ala Leu Ser 
295 300 305 

ggc ttg tec age gtc aag ctg gaa acc gte taaggagaaa tacaacacta 
Gly Leu Ser Ser Val Lys Leu Glu Thr Val 
310 315 



<210> 80 
<211> 319 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 80 

Met lie Phe Glu Leu Pro Asp Thr 1 
1 5 

Leu Thr Arg Leu Arg Glu Ser Gly - 
20 

Leu Thr Leu lie Val Val Thr 
35 

Thr Glu Ser Thr Asn Glu Ala Ser 
50 55 

lie Leu Val Val Gly Asp Lys 
65 70 

Val Arg lie Gly Gly Asp Ala 
85 

Leu Asn Gly Pro Val Ala Asp Lys 
100 

Leu Leu Pro Asp Thr Pro lie Val 
115 120 

Lys Asn Pro Ser Gin Asp Pro lie 
130 135 

Thr Asp Ala Leu Tyr Asp Arg Asp 
145 150 



Thr Thr Gin Gin lie Ser Lys Thr 

10 15 

Thr Gin Val Thr Thr Gly Arg Val 

25 30 



Arg Glu His Pro Ser Arg Val lie 
60 



Leu Gin Tyr Val Val Thr Pro Leu 
105 110 

Ala Trp Trp Pro Gly Glu Ser Pro 
125 

Gly Arg lie Ala Gin Arg Arg lie 
140 

Asp Ala Leu Glu Asp Arg Val Glu 
155 160 



Asp Ser Glu Ser Asp Val Ala Ala Val 
40 45 



Thr Ala Glu Asn Lys Val Asp Ala Glu 

75 80 

Gly Ala Ser Glu Met lie lie Met His 

90 95 



Asn Tyr His Pro Gly Asp Thr Asp Met Thr Trp Ala Arg Leu Thr Gin 
165 170 175 



Trp Arg Gly Leu Val Ala Ser Ser Leu Asp His Pro Pro His Ser Glu 
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180 

He Thr Ser Val 
195 

Leu Ala Ala Gly 
210 

Glu Val Thr Asp 
225 

Leu Leu Ala lie 



He He Thr He 
260 

Ser Gly Asn Ala 
275 

Asp Cys Leu Ser 
290 

Gin His Ala Leu 
305 



Arg Leu Thr Gly 
200 

Trp Leu Ala Arg 
215 

Ala Pro Thr Val 
230 

Gin Arg Leu Glu 
245 

Tyr Asp Ala His 



Pro Ser Leu Val 
280 

Glu Glu Leu Arg 
295 

Ser Gly Leu Ser 
310 



185 

Ala Ser Gly Ser 



Arg Leu Lys Val 
220 

Pro Thr Asp Glu 
235 

He Val Arg Thr 
250 

Thr Leu Gin Val 
265 

Ala He Gly Arg 



His Met Asp Pro 
300 

Ser Val Lys Leu 
315 



190 

Thr Ser Val Asp 
205 

Pro Val He Arg 



Phe Gly Thr Pro 
240 



Thr Gly Ser He 
255 



Glu Met Pro Glu 
270 

Arg Ser Glu Ser 
285 

Asp Leu Gly Tyr 



Glu Thr Val 



<210> 81 
<211> 331 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (301) 

<223> RXS03217 

<400> 81 

tctgtgaagg tagatggttt gacgaggagt tccaacgact cggacgctgg tgaatcatgc 

tggcgaacgt agcatcacct gattaggaaa aggtacaaat atg gca cag ggt act 

Met Ala Gin Gly Thr 



gtg aaa tgg ttc aac ggc gaa aag gga ttt ggt ttc ate get ccc aac 
Val Lys Trp Phe Asn Gly Glu Lys Gly Phe Gly Phe He Ala Pro Asn 
10 15 20 

gat ggc tec gca gat etc ttc gtc cac tac tet gag att cag ggc tec 
Asp Gly Ser Ala Asp Leu Phe Val His Tyr Ser Glu He Gin Gly Ser 



ggt ttc cgt aat ctt gag gaa aac cag cca gtt gaa ttt gag gtc ggc 

Gly Phe Arg Asn Leu Glu Glu Asn Gin Pro Val Glu Phe Glu Val Gly 
40 45 50 

gag ggc gee aag ggc cca cag get cag cag gtt cgt get etc 

Glu Gly Ala Lys Gly Pro Gin Ala Gin Gin Val Arg Ala Leu 



taagctctaa ctgctagcta aaaattccgc 
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<210> 82 
<211> 67 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Ala Gin Gly Thr Val Lys Trp Phe Asn Gly Glu Lys Gly Phe Gly 
15 10 15 

Phe lie Ala Pro Asn Asp Gly Ser Ala Asp Leu Phe Val His Tyr Ser 
20 25 30 

Glu lie Gin Gly Ser Gly Phe Arg Asn Leu Glu Glu Asn Gin Pro Val 
35 40 45 

Glu Phe Glu Val Gly Glu Gly Ala Lys Gly Pro Gin Ala Gin Gin Val 
50 55 60 

Arg Ala Leu 
65 



<210> 83 
<211> 324 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (301) 

<223> FRXA01917 

<400> 83 

tctgtgaagg tagatggttt gacgaggagt tccaacgact cggacgctgg tgaatcatgc 60 

tggcgaacgt agcatcacct gattaggaaa aggtacaaat atg gca cag ggt act 115 

Met Ala Gin Gly Thr 



gtg aaa tgg ttc aac ggc gaa aag gga ttt ggt ttc ate get ccc aac 
Val Lys Trp Phe Asn Gly Glu Lys Gly Phe Gly Phe lie Ala Pro Asn 



gat ggc tec gca gat etc ttc gtc eac tae tet gag att cag ggc tec 
Asp Gly Ser Ala Asp Leu Phe Val His Tyr Ser Glu lie Gin Gly Ser 



ggt ttc cgt aat ctt gag gaa aac cag cea gtt gaa ttt gag gtc ggc 
Gly Phe Arg Asn Leu Glu Glu Asn Gin Pro Val Glu Phe Glu Val Gly 



gag ggc gee aag ggc cea cag get eag cag gtt cgt get etc 
Glu Gly Ala Lys Gly Pro Gin Ala Gin Gin Val Arg Ala Leu 



taagctctaa ctgetagcta aaa 



<210> 84 
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<211> 67 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Ala Gin Gly Thr Val Lys Trp Phe Asn Gly Glu Lys Gly Phe Gly 
15 10 15 

Phe lie Ala Pro hsn Asp Gly Ser Ala Asp Leu Phe Val His Tyr Ser 
20 25 30 

Glu He Gin Gly Ser Gly Phe Arg Asn Leu Glu Glu Asn Gin Pro Val 
35 40 45 

Glu Phe Glu Val Gly Glu Gly Ala Lys Gly Pro Gin Ala Gin Gin Val 



Arg Ala Leu 
65 



<210> 85 
<211> 504 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (481) 

<223> RXA02184 



<400> 85 

tttaccgcga tgcttgcggt gtataataat ttcttctggt caaaaatagt tgatcaattt 60 

gaatcagcat atgaattagg aatgaaagtg gtgaggacaa gtg cct gtc gga aca 11. 

Val Pro Val Gly Thr 
1 5 



gtg aag tgg tac gac gcg gag cgt ggt ttc ggc ttt gtc tec aat cca 
Val Lys Trp Tyr Asp Ala Glu Arg Gly Phe Gly Phe Val Ser Asn Pro 



ggt ggt gaa gat tgc ttc gta ggt aag caa gta ctt ccc aag gga gtc 
Gly Gly Glu Asp Cys Phe Val Gly Lys Gin Val Leu Pro Lys Gly Val 
25 30 35 

acc gaa ttg cac aag gga cag cga ate gat ttt gac ttc gcc gca ggc 
Thr Glu Leu His Lys Gly Gin Arg He Asp Phe Asp Phe Ala Ala Gly 



cgt aag ggc cct caa gca ctt cga ata aag att ctt gaa act cca cgc 
Arg Lys Gly Pro Gin Ala Leu Arg He Lys He Leu Glu Thr Pro Arg 



agg cgt cca cag cac aaa tac aag cca gaa gag etc aac gga atg ate 
Arg Arg Pro Gin His Lys Tyr Lys Pro Glu Glu Leu Asn Gly Met He 



tet gac etc ate aeg ctt eta gaa agt gga gtg caa cca ggc ctt gcc 
Ser Asp Leu He Thr Leu Leu Glu Ser Gly Val Gin Pro Gly Leu Ala 
90 95 100 
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aaa ggg caa tac ccg gag cac aaa get gga gcg cag gta gca gaa att 
Lys Gly Gin Tyr Pro Glu His Lys Ala Gly Ala Gin Val Ala Glu lie 
105 110 115 

ctt cgc gtt gtt gcg aag gag ctt gag tct taaaacaata aggagaggat 
Leu Arg Val Val Ala Lys Glu Leu Glu Ser 
120 125 



<210> 86 
<211> 127 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Val Pro Val Gly Thr Val Lys Trp Tyr Asp Ala Glu Arg Gly Phe Gly 



Phe Val Ser Asn Pro Gly Gly Glu Asp Cys Phe Val Gly Lys Gin Val 

20 25 30 

Leu Pro Lys Gly Val Thr Glu Leu His Lys Gly Gin Arg lie Asp Phe 
35 40 45 

Asp Phe Ala Ala Gly Arg Lys Gly Pro Gin Ala Leu Arg lie Lys lie 
50 55 60 

Leu Glu Thr Pro Arg Arg Arg Pro Gin His Lys Tyr Lys Pro Glu Glu 

65 70 75 80 

Leu Asn Gly Met lie Ser Asp Leu lie Thr Leu Leu Glu Ser Gly Val 



Gin Pro Gly Leu Ala Lys Gly Gin Tyr Pro Glu His Lys Ala Gly Ala 

100 105 110 

Gin Val Ala Glu lie Leu Arg Val Val Ala Lys Glu Leu Glu Ser 

115 120 125 



<210> 87 
<211> 324 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (301) 

<223> RXA00810 

<400> 87 

tcggcgttcg ttcaagaaac ggccagatgt tgctgttcga gctcatgcaa gagtggaaca 60 

tcgaacccgg tagtaattcc aatcagtaaa ggtaagacaa atg gca cag ggc act 115 

Met Ala Gin Gly Thr 
1 5 



gtt aag tgg ttc aac oca gag aag ggc ttc ggc ttc ate got cct tec 163 
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Val Lys Trp Phe Asn Pro Glu Lys Gly Phe Gly Phe He Ala Pro Ser 

10 15 20 

gac gga tec get gac gtt ttc gtc cac tac tec gag ate gag ggc aac 

Asp Gly Ser Ala Asp Val Phe Val His Tyr Ser Glu He Glu Gly Asn 

25 30 35 

ggc ttc cgt acc etc gag gag aac cag etc gtc gag ttc gaa ate ggc 

Gly Phe Arg Thr Leu Glu Glu Asn Gin Leu Val Glu Phe Glu He Gly 

40 45 50 

gag ggc get aag ggc ctt cag get eag get gtt cgt gca ate 

Glu Gly Ala Lys Gly Leu Gin Ala Gin Ala Val Arg Ala He 

55 60 65 

taattgcatc tgagttcgaa acc 



<210> 88 
<211> 67 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met Ala Gin Gly Thr Val Lys Trp Phe Asn Pro Glu Lys Gly Phe Gly 
15 10 15 

Phe He Ala Pro Ser Asp Gly Ser Ala Asp Val Phe Val His Tyr Ser 
20 25 30 

Glu He Glu Gly Asn Gly Phe Arg Thr Leu Glu Glu Asn Gin Leu Val 
35 40 45 

Glu Phe Glu He Gly Glu Gly Ala Lys Gly Leu Gin Ala Gin Ala Val 
50 55 60 

Arg Ala He 
65 



<210> 89 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXA01674 

<400> 89 

cggcgtcgat tccagaaggt ttgtagacat gettcaaggt tgcgctaatt gaaaagaacg 

cggtagaegg tacttteata tecacccata taatgttgat atg gat aat ggg tgg 

Met Asp Asn Gly Trp 
1 5 

ccg aac ctg caa act etc gca etc ttt gtg gcg att gtg gaa gag ggg 
Pro Asn Leu Gin Thr Leu Ala Leu Phe Val Ala He Val Glu Glu Gly 
10 15 20 
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agc etc ggt gcc ggt get cga aaa gtc gga atg gcc caa cct aat gcc 
Ser Leu Gly Ala Gly Ala Arg Lys Val Gly Met Ala Gin Pro Asn Ala 



agt egg get ate gca gag ett gag gea gae atg aaa gee gaa ttg ttg 
Ser Arg Ala lie Ala Glu Leu Glu Ala Asp Met Lys Ala Glu Leu Leu 



gta cgt cat cct cga gga tea cat cca aca get get gga ctt geg ett 
Val Arg His Pro Arg Gly Ser His Pro Thr Ala Ala Gly Leu Ala Leu 



gtt gag cat teg cgc gat ctg ett eaa tet gta eaa gaa ttt act gaa 
Val Glu His Ser Arg Asp Leu Leu Gin Ser Val Gin Glu Phe Thr Glu 



tgg gtg aca gag gga cga act gag cag ccg ctg aaa ttg cat gtt ggg 

Trp Val Thr Glu Gly Arg Thr Glu Gin Pro Leu Lys Leu His Val Gly 

90 95 100 

gee agt atg aee att gee gag get eta ett eea get tgg gtt geg gae 

Ala Ser Met Thr He Ala Glu Ala Leu Leu Pro Ala Trp Val Ala Asp 

105 110 115 

atg cge aeg cgt ttt cet gee tge cgt gtc gae gte tet gtg atg aat 

Met Arg Thr Arg Phe Pro Ala Cys Arg Val Asp Val Ser Val Met Asn 

120 125 130 

tet tet eaa gta att gaa gcc gtc cag aaa ggg cac ttg caa eta ggt 

Ser Ser Gin Val He Glu Ala Val Gin Lys Gly His Leu Gin Leu Gly 

135 140 145 

ttt att gaa aea ccg cat gtt ccc gta egg ctt cat get cgt gtg gtg 

Phe He Glu Thr Pro His Val Pro Val Arg Leu His Ala Arg Val Val 

150 155 160 165 

caa gag gae aag ctg att gtg gtg att tet cct aat eat gag tgg get 

Gin Glu Asp Lys Leu He Val Val He Ser Pro Asn His Glu Trp Ala 

170 175 180 

aat cgc acg ggt agg ate agt ctt egg gag ttg teg gaa act ccg ctg 

Asn Arg Thr Gly Arg He Ser Leu Arg Glu Leu Ser Glu Thr Pro Leu 

185 190 195 

ata gtg agg gaa gtc gge tea ggt ace cga gaa gea tta caa gaa tta 

He Val Arg Glu Val Gly Ser Gly Thr Arg Glu Ala Leu Gin Glu Leu 

200 205 210 

ett geg gat tat gae atg get gag ccg att caa gtg tta aac age aat 

Leu Ala Asp Tyr Asp Met Ala Glu Pro He Gin Val Leu Asn Ser Asn 

215 220 225 

get geg gta cgt gtt gtt gtt gaa gea ggg gca ggt cct gca gta ctt 

Ala Ala Val Arg Val Val Val Glu Ala Gly Ala Gly Pro Ala Val Leu 

230 235 240 245 

ggt gaa tta gcc ttg cgt gat cat ctt geg etc ggc agg ctg ttg agt 

Gly Glu Leu Ala Leu Arg Asp His Leu Ala Leu Gly Arg Leu Leu Ser 

250 255 260 



gtg cca ttt gaa gge agt gga gtt act cgt eet ctt aea get gtg tgg 931 



BGI-124CP 



Val Pro Phe Glu Gly Ser Gly Val Thr Arg Pro Leu Thr Ala Val Trp 
265 270 275 

agt gga ccc cgc aga ttg ccg att eta gcg gga gaa tta gtg tec ate 
Ser Gly Pro Arg Arg Leu Pro lie Leu Ala Gly Glu Leu Val Ser lie 
280 285 290 

gca tog aac cac ate tgattttgag eectggetaa egg 
Ala Ser Asn His lie 
295 



<210> 90 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Met Asp Asn Gly Trp Pro Asn Leu Gin Thr Leu Ala Leu Phe Val Ala 
15 10 15 

lie Val Glu Glu Gly Ser Leu Gly Ala Gly Ala Arg Lys Val Gly Met 
20 25 30 

Ala Gin Pro Asn Ala Ser Arg Ala lie Ala Glu Leu Glu Ala Asp Met 
35 40 45 

Lys Ala Glu Leu Leu Val Arg His Pro Arg Gly Ser His Pro Thr Ala 
50 55 60 

Ala Gly Leu Ala Leu Val Glu His Ser Arg Asp Leu Leu Gin Ser Val 
65 70 75 80 

Gin Glu Phe Thr Glu Trp Val Thr Glu Gly Arg Thr Glu Gin Pro Leu 
85 90 95 

Lys Leu His Val Gly Ala Ser Met Thr lie Ala Glu Ala Leu Leu Pro 
100 105 110 

Ala Trp Val Ala Asp Met Arg Thr Arg Phe Pro Ala Cys Arg Val Asp 
115 120 125 

Val Ser Val Met Asn Ser Ser Gin Val lie Glu Ala Val Gin Lys Gly 
130 135 140 

His Leu Gin Leu Gly Phe He Glu Thr Pro His Val Pro Val Arg Leu 
145 150 155 160 

His Ala Arg Val Val Gin Glu Asp Lys Leu He Val Val He Ser Pro 
165 170 175 

Asn His Glu Trp Ala Asn Arg Thr Gly Arg He Ser Leu Arg Glu Leu 
180 185 190 

Ser Glu Thr Pro Leu He Val Arg Glu Val Gly Ser Gly Thr Arg Glu 
195 200 205 

Ala Leu Gin Glu Leu Leu Ala Asp Tyr Asp Met Ala Glu Pro He Gin 
210 215 220 

Val Leu Asn Ser Asn Ala Ala Val Arg Val Val Val Glu Ala Gly Ala 
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225 230 235 240 

Gly Pro Ala Val Leu Gly Glu Leu Ala Leu Arg Asp His Leu Ala Leu 
245 250 255 

Gly Arg Leu Leu Ser Val Pro Phe Glu Gly Ser Gly Val Thr Arg Pro 
260 265 270 

Leu Thr Ala Val Trp Ser Gly Pro Arg Arg Leu Pro lie Leu Ala Gly 
275 280 285 

Glu Leu Val Ser lie Ala Ser Asn His lie 
290 295 



<210> 91 
<211> 1214 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> {1) . . (1191) 

<223> RXA02431 



<400> 91 

gtg gtg gtg aca ccc cgt cat ate gtt tac tec gca gcc teg cgc egg 
Val Val Val Thr Pro Arg His lie Val Tyr Ser Ala Ala Ser Arg Arg 
15 10 15 



gtg tte caa ate gtg gaa aaa cgc gcc gga att gtc gaa cgc etc age 96 
Val Phe Gin lie Val Glu Lys Arg Ala Gly lie Val Glu Arg Leu Ser 
20 25 30 



ate gat gaa ggc tte atg gaa cca gag get etc gtt gga gee ace cca 144 
lie Asp Glu Gly Phe Met Glu Pro Glu Ala Leu Val Gly Ala Thr Pro 



gaa gag gtg aaa eag tgg gcg gaa gaa tta cgc geg gaa att aaa gaa 
Glu Glu Val Lys Gin Trp Ala Glu Glu Leu Arg Ala Glu lie Lys Glu 



gtt act ggc tta ccc tec teg gtt ggt get ggc tec ggt aag eag ate 
Val Thr Gly Leu Pro Ser Ser Val Gly Ala Gly Ser Gly Lys Gin lie 
65 70 75 80 



gcc aaa att ggt tea ggc gaa gea aag cca gat ggt gtg ttt gtc gtg 288 
Ala Lys He Gly Ser Gly Glu Ala Lys Pro Asp Gly Val Phe Val Val 



cca gta gae aag caa cat gac ttg ctt gat cca ett ect gtg ggc gca 336 
Pro Val Asp Lys Gin His Asp Leu Leu Asp Pro Leu Pro Val Gly Ala 
100 105 110 



ett tgg gga gtg ggt ect gtg aca ggc tee aag ctt gee tea atg ggg 384 
Leu Trp Gly Val Gly Pro Val Thr Gly Ser Lys Leu Ala Ser Met Gly 
115 120 125 



gtg gaa aca att ggt gat eta gca gcg eta ace caa aaa gaa gta gaa 432 
Val Glu Thr He Gly Asp Leu Ala Ala Leu Thr Gin Lys Glu Val Glu 
130 135 140 
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atc age etc ggt gca acc ate gga ata tea etg tgg aac ett gee cga 
He Ser Leu Gly ftla Thr He Gly He Ser Leu Trp Asn Leu Ala Arg 
145 150 155 160 

gga ate gac gac cgc cct gtg gaa cce cge gee gaa gca aaa eag ate 
Gly He Asp Asp Arg Pro Val Glu Pro Arg Ala Glu Ala Lys Gin He 
165 170 175 

tee caa gag eac aec tat gaa aaa gae cte cte acc agg eaa caa gta 
Ser Gin Glu His Thr Tyr Glu Lys Asp Leu Leu Thr Arg Gin Gin Val 
180 185 190 

gat get gee ate att cga tea gee gaa ggc gea eac cga egg etc cte 
Asp Ala Ala He He Arg Ser Ala Glu Gly Ala His Arg Arg Leu Leu 
195 200 205 

aaa gae gga cgc ggt gee aga act gtc age gtg aaa etg egg atg gee 
Lys Asp Gly Arg Gly Ala Arg Thr Val Ser Val Lys Leu Arg Met Ala 
210 215 220 

gae ttt cgt att gag tet cgt tee tac acc ttg tec tat gee acc gat 
Asp Phe Arg He Glu Ser Arg Ser Tyr Thr Leu Ser Tyr Ala Thr Asp 
225 230 235 240 

gat tac gca act ctt gag gca aca gca ttc cga ctt gee cgc tac ccc 
Asp Tyr Ala Thr Leu Glu Ala Thr Ala Phe Arg Leu Ala Arg Tyr Pro 
245 250 255 

gga gaa gta ggc ccc ate cge ctt gtc gga gta agt ttt tct ggt ttg 
Gly Glu Val Gly Pro He Arg Leu Val Gly Val Ser Phe Ser Gly Leu 
260 265 270 

gaa gaa tec cgc caa gac ate etc ttc ceg gaa ett gae caa caa ate 
Glu Glu Ser Arg Gin Asp He Leu Phe Pro Glu Leu Asp Gin Gin He 
275 280 285 

ate gta cca cea gca cce gac aec gat tat gag gta ggc gtg caa tec 
He Val Pro Pro Ala Pro Asp Thr Asp Tyr Glu Val Gly Val Gin Ser 
290 295 300 

tct tet agt tee gaa agt act caa gtt gaa geg ceg caa gat gtc geg 
Ser Ser Ser Ser Glu Ser Thr Gin Val Glu Ala Pro Gin Asp Val Ala 
305 310 315 320 

ttg agt atg tgg tge gca aeg caa gat gtc tac cae cca gaa tat ggc 
Leu Ser Met Trp Cys Ala Thr Gin Asp Val Tyr His Pro Glu Tyr Gly 
325 330 335 

eac ggt tgg gta eaa ggt gee ggt cae ggt gtt gta tea gta cgt ttt 
His Gly Trp Val Gin Gly Ala Gly His Gly Val Val Ser Val Arg Phe 
340 345 350 

gaa acc cgc age aec aca aaa ggg cga act aaa agt ttt tec atg gat 
Glu Thr Arg Ser Thr Thr Lys Gly Arg Thr Lys Ser Phe Ser Met Asp 
355 360 365 

gac ceg gac etc ace ceg gca gae cct eta gat agt ttg gat tgg get 
Asp Pro Asp Leu Thr Pro Ala Asp Pro Leu Asp Ser Leu Asp Trp Ala 
370 375 380 
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gac tgg ttt get gaa aat ggt gaa acg ggg gat gac gaa tagggtttca 1201 
Asp Trp Phe Ala Glu Asn Gly Glu Thr Gly Asp Asp Glu 
385 390 395 

tcgggtttcg ggg 1214 

<210> 92 
<211> 397 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Val Val Val Thr Pro Arg His He Val Tyr Ser Ala Ala Ser Arg Arg 
15 10 15 

Val Phe Gin He Val Glu Lys Arg Ala Gly He Val Glu Arg Leu Ser 
20 25 30 

He Asp Glu Gly Phe Met Glu Pro Glu Ala Leu Val Gly Ala Thr Pro 
35 4 0 4 5 

Glu Glu Val Lys Gin Trp Ala Glu Glu Leu Arg Ala Glu He Lys Glu 
50 55 60 

Val Thr Gly Leu Pro Ser Ser Val Gly Ala Gly Ser Gly Lys Gin He 
65 70 75 80 

Ala Lys He Gly Ser Gly Glu Ala Lys Pro Asp Gly Val Phe Val Val 
85 90 95 

Pro Val Asp Lys Gin His Asp Leu Leu Asp Pro Leu Pro Val Gly Ala 
100 105 110 

Leu Trp Gly Val Gly Pro Val Thr Gly Ser Lys Leu Ala Ser Met Gly 
115 120 125 

Val Glu Thr He Gly Asp Leu Ala Ala Leu Thr Gin Lys Glu Val Glu 
130 135 140 

He Ser Leu Gly Ala Thr He Gly He Ser Leu Trp Asn Leu Ala Arg 
145 150 155 160 

Gly He Asp Asp Arg Pro Val Glu Pro Arg Ala Glu Ala Lys Gin He 
165 170 175 

Ser Gin Glu His Thr Tyr Glu Lys Asp Leu Leu Thr Arg Gin Gin Val 
180 185 190 

Asp Ala Ala He He Arg Ser Ala Glu Gly Ala His Arg Arg Leu Leu 
195 200 205 

Lys Asp Gly Arg Gly Ala Arg Thr Val Ser Val Lys Leu Arg Met Ala 
210 215 220 

Asp Phe Arg He Glu Ser Arg Ser Tyr Thr Leu Ser Tyr Ala Thr Asp 
225 230 235 240 

Asp Tyr Ala Thr Leu Glu Ala Thr Ala Phe Arg Leu Ala Arg Tyr Pro 
245 250 255 
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Gly Glu Val Gly Pro lie Arg Leu 
260 

Glu Glu Ser Arg Gin Asp lie Leu 
275 280 

lie Val Pro Pro Ala Pro Asp Thr 
290 295 

Ser Ser Ser Ser Glu Ser Thr Gin 
305 310 

Leu Ser Met Trp Cys Ala Thr Gin 
325 

His Gly Trp Val Gin Gly Ala Gly 
340 

Glu Thr Arg Ser Thr Thr Lys Gly 
355 360 

Asp Pro Asp Leu Thr Pro Ala Asp 
370 375 

Asp Trp Phe Ala Glu Asn Gly Glu 
385 390 



Val Gly Val Ser Phe Ser Gly Leu 
265 270 

Phe Pro Glu Leu Asp Gin Gin lie 
285 

Asp Tyr Glu Val Gly Val Gin Ser 
300 

Val Glu Ala Pro Gin Asp Val Ala 
315 320 

Asp Val Tyr His Pro Glu Tyr Gly 
330 335 

His Gly Val Val Ser Val Arg Phe 
345 350 

Arg Thr Lys Ser Phe Ser Met Asp 
365 

Pro Leu Asp Ser Leu Asp Trp Ala 
380 

Thr Gly Asp Asp Glu 
395 



<210> 93 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXA02446 

<400> 93 

caggaaatct tgctgtctaa tgcacaacgg aaaactgctc acggacgaac tagttgtagc 60 

gagcgtattc tttgtgttct ctcacgacag gaatactgct atg gcg ate gag tec 115 

Met Ala lie Glu Ser 



ate gcg tac ace agt gaa gca etc tea ace ggc agt ggc egg etg ggg 
lie Ala Tyr Thr Ser Glu Ala Leu Ser Thr Gly Ser Gly Arg Leu Gly 



cat gtg cge tec aca gat ggt gcg etc gaa ttt gaa atg aca ccg cca 
His Val Arg Ser Thr Asp Gly Ala Leu Glu Phe Glu Met Thr Pro Pro 
25 30 35 

aag get ttg ggc gga tee ggt gaa ggc ace aat cca gaa cag etg ttc 
Lys Ala Leu Gly Gly Ser Gly Glu Gly Thr Asn Pro Glu Gin Leu Phe 



gcg gta ggt tac gea gee tgt ttc cae tct gcc atg cae tct gtc gca 
Ala Val Gly Tyr Ala Ala Cys Phe His Ser Ala Met His Ser Val Ala 
55 60 65 



BGI-124CP 



- 123 - 



cgc age cgc aag ate act ctt gaa gac aca gcg gtt ggt gcc cga gtt 355 

Arg Ser Arg Lys lie Thr Leu Glu Asp Thr Ala Val Gly Ala Arg Val 

70 75 80 85 

age ate ggg cea aac ggc get ggt gga ttt gag att gcc gta gaa etc 403 

Ser lie Gly Pro Asn Gly Ala Gly Gly Phe Glu lie Ala Val Glu Leu 

90 95 100 

gaa gta teg att cot caa ttg oca caa gca gaa gcc cag gaa ctt get 451 

Glu Val Ser He Pro Gin Leu Pro Gin Ala Glu Ala Gin Glu Leu Ala 
105 110 115 



gat gcc gcg cac cag gtg tgc ccg tat tec aac gcc aca cga ggc aat 
Asp Ala Ala His Gin Val Cys Pro Tyr Ser Asn Ala Thr Arg Gly Asn 
120 125 130 

ate teg gta act gtg tea gtc ate gac gaa gag get taaaaceaca 
He Ser Val Thr Val Ser Val He Asp Glu Glu Ala 
135 140 145 

ggattaacaa aac 



4 99 



He Ala Tyr Thr Ser Glu Ala Leu Ser Thr Gly 

10 15 

His Val Arg Ser Thr Asp Gly Ala Leu Glu Phe 

25 30 

Lys Ala Leu Gly Gly Ser Gly Glu Gly Thr Asn 

40 45 

Ala Val Gly Tyr Ala Ala Cys Phe His Ser Ala 



Arg Ser Arg Lys He Thr Leu Glu Asp Thr Ala 
70 75 80 



<210> 94 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Met Ala He Glu Ser 
1 5 

Ser Gly Arg Leu Gly 
20 

Glu Met Thr Pro Pro 
35 

Pro Glu Gin Leu Phe 
50 

Met His Ser Val Ala 
65 

Val Gly Ala Arg Val Ser He Gly 
85 

He Ala Val Glu Leu Glu Val Ser 
100 

Ala Gin Glu Leu Ala Asp Ala Ala 
115 120 



Pro Asn Gly Ala Gly Gly Phe Glu 
90 95 

He Pro Gin Leu Pro Gin Ala Glu 
105 110 

His Gin Val Cys Pro Tyr Ser Asn 
125 



Ala Thr Arg Gly Asn He Ser Val Thr Val Ser Val He Asp Glu Glu 
130 135 140 

Ala 
145 



<210> 95 
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<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) .. (1183) 
<223> RXA02861 



<400> 95 

ccctcgatta ttacaatccg gctacttcgg aagcgtttgt ggccggattt ttctatcctg 60 

gaaggtatta atacttcttt aagggtcgga ggattttcgt atg tct act aga aca 11! 

Met Ser Thr Arg Thr 
1 5 



acg cca caa gac cgt tat acc gac gaa tac ggc ate gaa cgc gtc aac 
Thr Pro Gin Asp Arg Tyr Thr Asp Glu Tyr Gly lie Glu Arg Val Asn 



aag gat gaa ccc ggc ctg gtg gac aaa etc egg gac aag eac gac tgg 
Lys Asp Glu Pro Gly Leu Val Asp Lys Leu Arg Asp Lys His Asp Trp 
25 30 35 

ttt gat cat etc atg egc atg aat gaa cgt ttc ggc gea aaa ggt ggc 
Phe Asp His Leu Met Arg Met Asn Glu Arg Phe Gly Ala Lys Gly Gly 
40 45 50 

aac caa ttg teg gcg ggt att acg tat ttc tec gtg ctg teg ate tte 
Asn Gin Leu Ser Ala Gly He Thr Tyr Phe Ser Val Leu Ser He Phe 
55 60 65 

ceg att gcc atg ett gte tte ggt att gea ggt gtc ate ctt gee gga 
Pro He Ala Met Leu Val Phe Gly He Ala Gly Val He Leu Ala Gly 



aac cct gaa gtt etc aca gat att caa aat cga ate aac gat get tta 
Asn Pro Glu Val Leu Thr Asp He Gin Asn Arg He Asn Asp Ala Leu 
90 95 100 

gaa ggc gag ate ggt aac acc gtc aac ggc ate att gat tec gcg att 
Glu Gly Glu He Gly Asn Thr Val Asn Gly He He Asp Ser Ala He 
105 110 115 

gcg cag cgt ggt get gtg ttg ggc att ggt ggt gta act gcc ctg tgg 
Ala Gin Arg Gly Ala Val Leu Gly He Gly Gly Val Thr Ala Leu Trp 
120 125 130 

tct gga ctg ggg tgg atg gcg aac ctg cgc ttt gga gtt tec cgc atg 
Ser Gly Leu Gly Trp Met Ala Asn Leu Arg Phe Gly Val Ser Arg Met 
135 140 145 

tgg gee att gac cca act gaa ggc aac ttc att caa aag aag etc acc 
Trp Ala He Asp Pro Thr Glu Gly Asn Phe He Gin Lys Lys Leu Thr 
150 155 160 165 

gac ttg gtc gcg ctg ate gtc ttg ctg ctg gcc atg ggc gta gee tte 
Asp Leu Val Ala Leu He Val Leu Leu Leu Ala Met Gly Val Ala Phe 
170 175 180 

ggt ate acg geg etc ggt get tec gga eta acc aaa aac ctg ctg gac 
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Gly He Thr Ala Leu Gly Ala Ser Gly Leu Thr Lys Asn Leu Leu Asp 
185 190 195 

ttt gtg ggc ctg ggg gag att ccg ggc att age tac ate acc tgg gtg 
Phe Val Gly Leu Gly Glu He Pro Gly He Ser Tyr He Thr Trp Val 
200 205 210 

gtc gca gca ctt gtt ggt gtc ttg get aac ttc ctg gtg ttc atg tgg 
Val Ala Ala Leu Val Gly Val Leu Ala Asn Phe Leu Val Phe Met Trp 
215 220 225 

ctg att ttc tec ctg cca cgt acc aaa gtt ccc atg aaa ccg ggt ctt 
Leu He Phe Ser Leu Pro Arg Thr Lys Val Pro Met Lys Pro Gly Leu 
230 235 240 245 

cag gca gca ctg ett ggc gca ate ggt ttt gag gtg gtc aag cag gtt 
Gin Ala Ala Leu Leu Gly Ala He Gly Phe Glu Val Val Lys Gin Val 
250 255 260 

gga teg ctg ttg get tea aat gca ttg agt aac ccc gcg ggt gca gca 
Gly Ser Leu Leu Ala Ser Asn Ala Leu Ser Asn Pro Ala Gly Ala Ala 
265 270 275 

ttc ggt ccg ate ate ggc ate atg gtt gtg ctg tat ttg ate tgg cgc 
Phe Gly Pro He He Gly He Met Val Val Leu Tyr Leu He Trp Arg 
280 285 290 

ate etc atg tat tgc tet gcg tgg get gee ace agt gaa gaa gcg ttg 
He Leu Met Tyr Cys Ser Ala Trp Ala Ala Thr Ser Glu Glu Ala Leu 
295 300 305 

cgt ett gcg act gtt cca gea cca gag eet gcg ate att egg gtt cgc 
Arg Leu Ala Thr Val Pro Ala Pro Glu Pro Ala He He Arg Val Arg 
310 315 320 325 

eat gaa att gat eea ggt gaa gaa gtc tee eaa tct get ega aaa gtg 
His Glu He Asp Pro Gly Glu Glu Val Ser Gin Ser Ala Arg Lys Val 
330 335 340 

ggc att gga gtg gee gtg ggt gee gcg act gcg ggt get ttt gcg ctg 
Gly He Gly Val Ala Val Gly Ala Ala Thr Ala Gly Ala Phe Ala Leu 
345 350 355 

ttg cgt aaa aaa tagtttttat taagggeatt ccc 
Leu Arg Lys Lys 
360 



<210> 96 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Met Ser Thr Arg Thr Thr Pro Gin Asp Arg Tyr Thr Asp Glu Tyr Gly 
15 10 15 

He Glu Arg Val Asn Lys Asp Glu Pro Gly Leu Val Asp Lys Leu Arg 
20 25 30 

Asp Lys His Asp Trp Phe Asp His Leu Met Arg Met Asn Glu Arg Phe 
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Gly Ala Lys Gly Gly Asn Gin Leu Ser Ala Gly He Thr Tyr Phe Ser 
50 55 60 

Val Leu Ser He Phe Pro He Ala Met Leu Val Phe Gly He Ala Gly 
65 70 75 80 

Val He Leu Ala Gly Asn Pro Glu Val Leu Thr Asp He Gin Asn Arg 
85 90 95 

He Asn Asp Ala Leu Glu Gly Glu He Gly Asn Thr Val Asn Gly He 
100 105 110 

He Asp Ser Ala He Ala Gin Arg Gly Ala Val Leu Gly He Gly Gly 
115 120 125 

Val Thr Ala Leu Trp Ser Gly Leu Gly Trp Met Ala Asn Leu Arg Phe 
130 135 140 

Gly Val Ser Arg Met Trp Ala He Asp Pro Thr Glu Gly Asn Phe He 
145 150 155 160 

Gin Lys Lys Leu Thr Asp Leu Val Ala Leu He Val Leu Leu Leu Ala 
165 170 175 

Met Gly Val Ala Phe Gly He Thr Ala Leu Gly Ala Ser Gly Leu Thr 
180 185 190 

Lys Asn Leu Leu Asp Phe Val Gly Leu Gly Glu He Pro Gly He Ser 
195 200 205 

Tyr He Thr Trp Val Val Ala Ala Leu Val Gly Val Leu Ala Asn Phe 
210 215 220 

Leu Val Phe Met Trp Leu He Phe Ser Leu Pro Arg Thr Lys Val Pro 
225 230 235 240 

Met Lys Pro Gly Leu Gin Ala Ala Leu Leu Gly Ala He Gly Phe Glu 
245 250 255 

Val Val Lys Gin Val Gly Ser Leu Leu Ala Ser Asn Ala Leu Ser Asn 
260 265 270 

Pro Ala Gly Ala Ala Phe Gly Pro He He Gly He Met Val Val Leu 
275 280 285 

Tyr Leu He Trp Arg He Leu Met Tyr Cys Ser Ala Trp Ala Ala Thr 
290 295 300 

Ser Glu Glu Ala Leu Arg Leu Ala Thr Val Pro Ala Pro Glu Pro Ala 
305 310 315 320 

He He Arg Val Arg His Glu He Asp Pro Gly Glu Glu Val Ser Gin 
325 330 335 

Ser Ala Arg Lys Val Gly He Gly Val Ala Val Gly Ala Ala Thr Ala 
340 345 350 



Gly Ala Phe Ala Leu Leu Arg Lys Lys 
355 360 
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<210> 97 
<211> 753 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (730) 

<223> RXA00981 



<400> 97 

aaccaatggc tgggtactga tgtggtgatc agtgcccagt ttcttctttc tactagtgtc 60 

ggatagaagt acccccagtc cagaatgaag gtcaccacca atg tea gag aat ttg 111 

Met Ser Glu Asn Leu 
1 5 



cca gcg ccc gag aat etc ctg gac gcc gag aga att cag atg ate aag 
Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg lie Gin Met lie Lys 



aac ttc cgc aac gaa tta acg ggg ttc atg etc aae tac caa ttt ggc 
Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu Asn Tyr Gin Phe Gly 
25 30 35 

att gat gag ate ctg aec aag ate aae ate etg aaa act gaa ttc age 
lie Asp Glu He Leu Thr Lys He Asn He Leu Lys Thr Glu Phe Ser 



cag ctg cac gaa tac gca cet ate gag cac gta tct tea ega ttg aag 
Gin Leu His Glu Tyr Ala Pro He Glu His Val Ser Ser Arg Leu Lys 



aca cca gaa age ate gte aaa aag gte ate ega aaa gga gac gag etc 
Thr Pro Glu Ser He Val Lys Lys Val He Arg Lys Gly Asp Glu Leu 



tec etc gca get ate aaa gac aca gtg ttt gat ate gca gge att ega 

Ser Leu Ala Ala He Lys Asp Thr Val Phe Asp He Ala Gly He Arg 
90 95 100 

ate gte tgc agt tte etc aaa gat gcc tac gca ate gcc gat atg ctg 

He Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala He Ala Asp Met Leu 
105 110 115 



acc aac caa aaa gac gte 
Thr Asn Gin Lys Asp Val 
120 

aac cca aag ccg aac ggc 
Asn Pro Lys Pro Asn Gly 
135 

cct gte ttc ctg tct aac 
Pro Val Phe Leu Ser Asn 
150 155 

ate cgc ace att gee atg 
He Arg Thr He Ala Met 



acg gte ate gag gcc 
Thr Val He Glu Ala 
125 

tac aag agt ttg cac 
Tyr Lys Ser Leu His 
140 

tec gtg gaa aag gte 
Ser Val Glu Lys Val 
160 

gac tte tgg gca age 
Asp Phe Trp Ala Ser 



aaa gac tac ate get 499 
Lys Asp Tyr He Ala 
130 

ett ate etc caa gtg 547 

Leu He Leu Gin Val 

145 

aat gtt gaa gte cag 595 
Asn Val Glu Val Gin 
165 

etc gag cac aaa ate 643 
Leu Glu His Lys He 
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tac tac aaa ttt gaa caa gaa gtt cct cag tea ate ctt gat gag etc 
Tyr Tyr Lys Phe Glu Gin Glu Val Pro Gin Ser lie Leu Asp Glu Leu 
185 190 195 

agt gaa gat gga aag aat cca egg gga agt gaa gtc act taaacctcca 
Ser Glu Asp Gly Lys Asn Pro Arg Gly Ser Glu Val Thr 
200 205 210 

gttgaaacca ctg 



<210> 98 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Met Ser Glu Asn Leu Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg 
15 10 15 

He Gin Met He Lys Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu 
20 25 30 

Asn Tyr Gin Phe Gly He Asp Glu lie Leu Thr Lys He Asn He Leu 
35 40 45 

Lys Thr Glu Phe Ser Gin Leu His Glu Tyr Ala Pro He Glu His Val 
50 55 60 

Ser Ser Arg Leu Lys Thr Pro Glu Ser He Val Lys Lys Val He Arg 
65 70 75 80 

Lys Gly Asp Glu Leu Ser Leu Ala Ala He Lys Asp Thr Val Phe Asp 
85 90 95 

He Ala Gly He Arg He Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala 
100 105 110 

He Ala Asp Met Leu Thr Asn Gin Lys Asp Val Thr Val He Glu Ala 
115 120 125 

Lys Asp Tyr He Ala Asn Pro Lys Pro Asn Gly Tyr Lys Ser Leu His 
130 135 140 

Leu He Leu Gin Val Pro Val Phe Leu Ser Asn Ser Val Glu Lys Val 
145 150 155 160 

Asn Val Glu Val Gin He Arg Thr He Ala Met Asp Phe Trp Ala Ser 
165 170 175 

Leu Glu His Lys He Tyr Tyr Lys Phe Glu Gin Glu Val Pro Gin Ser 
180 185 190 

He Leu Asp Glu Leu Ser Glu Asp Gly Lys Asn Pro Arg Gly Ser Glu 
195 200 205 



Val Thr 
210 
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<210> 99 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicuiti 



<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXN00786 



<400> 99 

tccttcttcc accagctaaa agtgaattac cccgcctttg tcggggtggt tgcattccca 60 

gtctaggtgt ttagcctcaa cgttggatac gctgggaggc atg age tea cct gtt 11! 

Met Ser Ser Pro Val 
1 5 



ate age eec gaa acc aaa aec gga aag aag ate ctg ctt gca gee cct 
lie Ser Pro Glu Thr Lys Thr Gly Lys Lys lie Leu Leu Ala Ala Pro 



cgc gga tac tgt gee gge gta gae egt gea gtg gaa aec gte gag cgc 
Arg Gly Tyr Cys Ala Gly Val Asp Arg Ala Val Glu Thr Val Glu Arg 
25 30 35 



geg etc gag gaa tac gge gee cea att tat gte egt aaa gaa ate gtg 259 
Ala Leu Glu Glu Tyr Gly Ala Pro lie Tyr Val Arg Lys Glu lie Val 
40 45 50 



cac aac egt tac gtt gtg gac acc ctg gca gaa aag gge gcg att ttt 
His Asn Arg Tyr Val Val Asp Thr Leu Ala Glu Lys Gly Ala lie Phe 



gte aac gaa gea tet gaa gea cca gaa ggt gee aac atg gtg ttc tct 355 
Val Asn Glu Ala Ser Glu Ala Pro Glu Gly Ala Asn Met Val Phe Ser 
70 75 80 85 



gca cac gge gtg age cca atg gte cac gaa gaa get gca get aaa aac 
Ala His Gly Val Ser Pro Met Val His Glu Glu Ala Ala Ala Lys Asn 
90 95 100 



ate aag get att gae gcg gee tge ecg ctg gte acc aaa gtg cac aag 451 
lie Lys Ala lie Asp Ala Ala Cys Pro Leu Val Thr Lys Val His Lys 
105 110 115 



gaa gte eag cgc ttt gat aag cag gga ttc cac att etc ttc ate ggt 4 99 
Glu Val Gin Arg Phe Asp Lys Gin Gly Phe His lie Leu Phe lie Gly 
120 125 130 



cae gaa gge cat gaa gaa gta gag gge ace atg ggt eat tec gtt gag 
His Glu Gly His Glu Glu Val Glu Gly Thr Met Gly His Ser Val Glu 
135 140 145 



aaa aec cac ctg gtt gae gge gtt get gge att gee acc ctg cct gaa 595 
Lys Thr His Leu Val Asp Gly Val Ala Gly lie Ala Thr Leu Pro Glu 
150 155 160 165 



tte tta aac gat gaa eea aac etg ate tgg ctg tct cag aec acg ctt 
Phe Leu Asn Asp Glu Pro Asn Leu lie Trp Leu Ser Gin Thr Thr Leu 
170 175 180 



643 
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tct gtg gac gag acc atg gag ate gtc cgc gag ctg aag gtg aag ttc 691 
Ser Val Asp Glu Thr Met Glu lie Val Arg Glu Leu Lys Val Lys Phe 
185 190 195 

cct cag ctg cag gat cca ccg tea gat gat att tgc tac gcc acg cag 739 
Pro Gin Leu Gin Asp Pro Pro Ser Asp Asp lie Cys Tyr Ala Thr Gin 
200 205 210 



aac cgc cag gtt gcc gtc aag get ate get gag cgc tgc gag ctg atg 
Asn Arg Gin Val Ala Val Lys Ala He Ala Glu Arg Cys Glu Leu Met 
215 220 225 



787 



att gtg gtc ggt tec cgc aac tec tee aac teg gtt cgt ctg gtt gag 835 
He Val Val Gly Ser Arg Asn Ser Ser Asn Ser Val Arg Leu Val Glu 
230 235 240 245 



883 



931 



979 



gtc get aag caa aac ggt gcc gat aac gcc tac ctg gtg gat tac gcc 
Val Ala Lys Gin Asn Gly Ala Asp Asn Ala Tyr Leu Val Asp Tyr Ala 
250 255 260 

cgc gaa ate gac cca gea tgg ttc gaa ggc gta gag acc ate ggt ate 
Arg Glu He Asp Pro Ala Trp Phe Glu Gly Val Glu Thr He Gly He 
265 270 275 

tec tec ggc get tec gtg cct gag ate etc gtc cag ggc gtc att gag 
Ser Ser Gly Ala Ser Val Pro Glu He Leu Val Gin Gly Val He Glu 
280 285 290 

cgc ctg get gag ttc ggc tac gac gac gtc gag gaa gtc acc tec gcc 1027 
Arg Leu Ala Glu Phe Gly Tyr Asp Asp Val Glu Glu Val Thr Ser Ala 
295 300 305 

get gag aag att gtt ttc gcg ctg cct cgc gtg ctg cgc cac aag aat 1075 
Ala Glu Lys He Val Phe Ala Leu Pro Arg Val Leu Arg His Lys Asn 
310 315 320 325 

taattgcaag aatgaaaaat cec 1098 

<210> 100 
<211> 325 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 100 

Met Ser Ser Pro Val He Ser Pro Glu Thr Lys Thr Gly Lys Lys He 
15 10 15 

Leu Leu Ala Ala Pro Arg Gly Tyr Cys Ala Gly Val Asp Arg Ala Val 
20 25 30 

Glu Thr Val Glu Arg Ala Leu Glu Glu Tyr Gly Ala Pro He Tyr Val 
35 40 45 

Arg Lys Glu He Val His Asn Arg Tyr Val Val Asp Thr Leu Ala Glu 



Lys Gly Ala He Phe Val Asn Glu Ala Ser Glu Ala Pro Glu Gly Ala 
65 70 75 80 
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Asn Met Val Phe Ser Ala His Gly Val Ser Pro Met Val His Glu Glu 



Ala Ala Ala Lys Asn lie Lys Ala lie Asp Ala Ala Cys Pro Leu Val 
100 105 110 

Thr Lys Val His Lys Glu Val Gin Arg Phe Asp Lys Gin Gly Phe His 
115 120 125 

lie Leu Phe lie Gly His Glu Gly His Glu Glu Val Glu Gly Thr Met 
130 135 140 

Gly His Ser Val Glu Lys Thr His Leu Val Asp Gly Val Ala Gly lie 
145 150 155 160 

Ala Thr Leu Pro Glu Phe Leu Asn Asp Glu Pro Asn Leu lie Trp Leu 
165 170 175 

Ser Gin Thr Thr Leu Ser Val Asp Glu Thr Met Glu lie Val Arg Glu 
180 185 190 

Leu Lys Val Lys Phe Pro Gin Leu Gin Asp Pro Pro Ser Asp Asp lie 
195 200 205 

Cys Tyr Ala Thr Gin Asn Arg Gin Val Ala Val Lys Ala lie Ala Glu 
210 215 220 

Arg Cys Glu Leu Met lie Val Val Gly Ser Arg Asn Ser Ser Asn Ser 
225 230 235 240 

Val Arg Leu Val Glu Val Ala Lys Gin Asn Gly Ala Asp Asn Ala Tyr 
245 250 255 

Leu Val Asp Tyr Ala Arg Glu lie Asp Pro Ala Trp Phe Glu Gly Val 
260 265 270 

Glu Thr lie Gly lie Ser Ser Gly Ala Ser Val Pro Glu lie Leu Val 
275 280 285 

Gin Gly Val lie Glu Arg Leu Ala Glu Phe Gly Tyr Asp Asp Val Glu 
290 295 300 

Glu Val Thr Ser Ala Ala Glu Lys He Val Phe Ala Leu Pro Arg Val 
305 310 315 320 

Leu Arg His Lys Asn 
325 



<210> 101 
<211> 1131 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1108) 
<223> RXS01027 

<400> 101 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 
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gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 

Met Ala Asn Lys Asn 



aat aag cct cat gag gtg gac aaa gac caa gat tea gcc atg ctg ate 
Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp Ser Ala Met Leu He 



aac ggt cgc ctg caa cag ate ccg gcg cgt cce act gag gaa ttc acc 

Asn Gly Arg Leu Gin Gin He Pro Ala Arg Pro Thr Glu Glu Phe Thr 

25 30 35 

cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate acc 

Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp He Thr 



aac ccg gac age ate gag gtc get gte ate eac cgc ccg eac tat gat 
Asn Pro Asp Ser He Glu Val Ala Val He His Arg Pro His Tyr Asp 



gac tgg tec ctg gcc aag ggc aaa gtc gat ccc ggc gag tct att ccg 

Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser He Pro 

70 75 80 85 

aca acc gcg gcc cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 

Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr Gly Tyr Asp He Arg 

90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 

Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 

105 110 115 

aaa gtg gtc tac tac tgg act gcc cag gtt ctt ggt gga gag ttt gtc 

Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 

120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 

Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu Ser Val Asp Glu Ala 

135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gcc aag gca 

Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 

150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 

Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 

170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 

His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 

185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 

Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 

200 205 210 

atg ttg ttg ccc ttc aaa ccc acc gca att tac teg gcg gtg ccc gat 

Met Leu Leu Pro Phe Lys Pro Thr Ala He Tyr Ser Ala Val Pro Asp 

215 220 225 
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cgc tgc caa gcc acc gcg etc ccc ctt gcc gat gag etc ggc etc gac 835 
Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp Glu Leu Gly Leu Asp 
230 235 240 245 

gtg tec gte aac ega etg ttc ggc gac gac gcc tgg gaa acc gat ccc 883 
Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala Trp Glu Thr Asp Pro 
250 255 260 

gag gcc tgc aag aag cge ttc acc gac gtg gtc gcg caa ggt ggc gtg 931 
Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin Gly Gly Val 
265 270 275 

ccg atg ate gtt ggg cag ggc gac ate att ccg gaa atg ate aaa tgg 979 
Pro Met He Val Gly Gin Gly Asp He He Pro Glu Met He Lys Trp 
280 285 290 

ttc tec gag aae gge acc etc cct ate gat gag aag ate aag gcg aaa 1027 
Phe Ser Glu Asn Gly Thr Leu Pro He Asp Glu Lys He Lys Ala Lys 
295 300 305 

aag gge age gtg tgg gtg ttg age ttt eac gac ggt gtg ttc acc ggc 1075 
Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val Phe Thr Gly 
310 315 320 325 

get gat tac etg gcg agt tec etg ccg gtt aaa taggagcgcg tttaaggcct 1128 
Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
330 335 



<210> 102 
<211> 336 
<212> PRT 

<213> Corynebacterium glutamicuiti 
<400> 102 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
15 10 15 

Ser Ala Met Leu He Asn Gly Arg Leu Gin Gin He Pro Ala Arg Pro 



Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 

Arg Gly Asp He Thr Asn Pro Asp Ser He Glu Val Ala Val He His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 80 

Gly Glu Ser He Pro Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr 



Gly Tyr Asp He Arg Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro 

100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 
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Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu 
130 135 140 

Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 
145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 
165 170 175 

Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 

Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys Pro Thr Ala lie Tyr 
210 215 220 

Ser Ala Val Pro Asp Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp 
225 230 235 240 

Glu Leu Gly Leu Asp Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala 
245 250 255 

Trp Glu Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val 
260 265 270 

Ala Gin Gly Gly Val Pro Met He Val Gly Gin Gly Asp He He Pro 
275 280 285 

Glu Met He Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro He Asp Glu 
290 295 300 

Lys He Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp 
305 310 315 320 

Gly Val Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
325 330 335 



<210> 103 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 

<223> RXS01528 

<400> 103 

cacccaaacc caaacctctc agtcgaataa gcagaagtct caggacaacc gcaggggtaa 60 

gggtcgtagg tctccaacca ggaggcgttc caacacgagg gtg aat cag gcg tgg 115 

Val Asn Gin Ala Trp 
1 5 



cag cag tec cgt ttg gtt act tot gat gag act tec gca ggt ggt etc 163 
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Gln Gin Ser Arg Leu Val Thr Ser Asp Glu Thr Ser Ala Gly Gly Leu 



gtg gtg tea ggt ttg get gag gcg gtc aac get aac aat gag gtt gat 
Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala Asn Asn Glu Val Asp 



Gtg teg aag att tat gtt gcg ttg att ggt cgc ctt gat cgt cgt ggt 
Leu Ser Lys lie Tyr Val Ala Leu lie Gly Arg Leu Asp Arg Arg Gly 



cgt ttg ttg tgg teg atg ccg aag ggc cat gtt gag cet ggt gag gat 
Arg Leu Leu Trp Ser Met Pro Lys Gly His Val Glu Pro Gly Glu Asp 



aag get gcg act get gag egt gag gtg tgg gag gag acc ggc ate cac 355 

Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu Glu Thr Gly lie His 

70 75 80 85 

ggt gag gtg ttc act gag ttg ggt gtg att gat tat tgg tte gtt teg 403 

Gly Glu Val Phe Thr Glu Leu Gly Val lie Asp Tyr Trp Phe Val Ser 

90 95 100 

gaa ggg aag egg ate cat aag aeg gtg cat cat cat ttg ttg cgt tat 451 

Glu Gly Lys Arg lie His Lys Thr Val His His His Leu Leu Arg Tyr 

105 110 115 

gtt gat ggc gat ttg aat gat gag gat eea gaa gte act gag gtg gcg 4 99 

Val Asp Gly Asp Leu Asn Asp Glu Asp Pro Glu Val Thr Glu Val Ala 

120 125 130 

tgg att ccg gcg aat eag ttg att gag cat ttg get ttt gcg gat gag 547 

Trp lie Pro Ala Asn Gin Leu lie Glu His Leu Ala Phe Ala Asp Glu 

135 140 145 

egg aag ttg get agg eag gcg eat gat ttg ttg cet gag ttt get ttg 595 

Arg Lys Leu Ala Arg Gin Ala His Asp Leu Leu Pro Glu Phe Ala Leu 

150 155 160 165 

aag gaa aag gcg gag gga agg tec ace eea agg tgattecgaa ceceaacccg 64 8 

Lys Glu Lys Ala Glu Gly Arg Ser Thr Pro Arg 

170 175 



<210> 104 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Val Asn Gin Ala Trp Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr 
15 10 15 

Ser Ala Gly Gly Leu Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala 
20 25 30 



Asn Asn Glu Val Asp Leu Ser Lys lie Tyr Val Ala Leu lie Gly Arg 
35 40 45 
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Leu Asp Arg Arg 
50 

Glu Pro Gly Glu 
65 

Glu Thr Gly He 



Tyr Trp Phe Val 
100 

His Leu Leu Arg 
115 

Val Thr Glu Val 
130 

Ala Phe Ala Asp 
145 

Pro Glu Phe Ala 



Gly Arg Leu Leu 
55 

Asp Lys Ala Ala 
70 

His Gly Glu Val 
85 

Ser Glu Gly Lys 



Tyr Val Asp Gly 
120 

Ala Trp He Pro 
135 

Glu Arg Lys Leu 
150 

Leu Lys Glu Lys 
165 



Trp Ser Met Pro 
60 

Thr Ala Glu Arg 
75 

Phe Thr Glu Leu 
90 

Arg He His Lys 
105 

Asp Leu Asn Asp 



Ala Asn Gin Leu 
140 

Ala Arg Gin Ala 
155 

Ala Glu Gly Arg 
170 



Lys Gly His Val 



Glu Val Trp Glu 
80 

Gly Val He Asp 
95 

Thr Val His His 
110 

Glu Asp Pro Glu 
125 

He Glu His Leu 



His Asp Leu Leu 
160 

Ser Thr Pro Arg 
175 



<210> 105 
<211> 509 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (486) 
<223> RXS01716 

<400> 105 

gaa gtc act cot gag gga ttc aaa gag ate acc cgt gaa aac acc ate 
Glu Val Thr Pro Glu Gly Phe Lys Glu He Thr Arg Glu Asn Thr He 



gtt cgc ctg ggc aaa ggc gtc gac gcc acc ggt cag eta gac ccc gag 
Val Arg Leu Gly Lys Gly Val Asp Ala Thr Gly Gin Leu Asp Pro Glu 



gca ate gag ege act cgt gtc get ttg gaa aae tae gtt gaa etc atg 
Ala He Glu Arg Thr Arg Val Ala Leu Glu Asn Tyr Val Glu Leu Met 
35 40 45 

gaa acc cat ggg gta gag gcc gta cga atg gtt gcc acc tec gca acc 
Glu Thr His Gly Val Glu Ala Val Arg Met Val Ala Thr Ser Ala Thr 



cgc gat gcg tec aac cgc gat gaa ttc ttt teg atg ace cgc cag ctt 
Arg Asp Ala Ser Asn Arg Asp Glu Phe Phe Ser Met Thr Arg Gin Leu 
65 70 75 80 



etg tec aag ate cgt cet gga tae caa get gaa gta att tee gge gaa 288 
Leu Ser Lys He Arg Pro Gly Tyr Gin Ala Glu Val He Ser Gly Glu 
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gag gaa get ctg ctg tec ttc cga ggt gca ate gtt gac ctg cct gaa 

Glu Glu Ala Leu Leu Ser Phe Arg Gly Ala lie Val Asp Leu Pro Glu 

100 105 110 

gac caa ggt cct ttc tgt gtt ate gac ctt ggc ggt gga tec act gag 

Asp Gin Gly Pro Phe Cys Val lie Asp Leu Gly Gly Gly Ser Thr Glu 

115 120 125 

ttc ate gtt ggc acc tac gac ggt gaa ate eta ggc tec cac tea ace 

Phe He Val Gly Thr Tyr Asp Gly Glu He Leu Gly Ser His Ser Thr 

130 135 140 

caa atg gga tge gtg cgc ctg acc gaa ega ate atg ege age gac eea 

Gin Met Gly Cys Val Arg Leu Thr Glu Arg He Met Arg Ser Asp Pro 

145 150 155 160 

ccc gac tgaaaccgaa gtggaaatcg ccc 
Pro Asp 



<210> 106 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Glu Val Thr Pro Glu Gly Phe Lys ( 
1 5 

Val Arg Leu Gly Lys Gly Val Asp 1 
20 



Glu He Thr Arg Glu Asn Thr He 
10 15 

Ala Thr Gly Gin Leu Asp Pro Glu 
25 30 



Ala He Glu Arg Thr Arg Val Ala Leu Glu Asn Tyr Val Glu Leu Met 
35 40 45 

Glu Thr His Gly Val Glu Ala Val Arg Met Val Ala Thr Ser Ala Thr 
50 55 60 

Arg Asp Ala Ser Asn Arg Asp Glu Phe Phe Ser Met Thr Arg Gin Leu 
65 70 75 80 

Leu Ser Lys He Arg Pro Gly Tyr Gin Ala Glu Val He Ser Gly Glu 
85 90 95 

Glu Glu Ala Leu Leu Ser Phe Arg Gly Ala He Val Asp Leu Pro Glu 
100 105 110 

Asp Gin Gly Pro Phe Cys Val He Asp Leu Gly Gly Gly Ser Thr Glu 
115 120 125 

Phe He Val Gly Thr Tyr Asp Gly Glu He Leu Gly Ser His Ser Thr 
130 135 140 

Gin Met Gly Cys Val Arg Leu Thr Glu Arg He Met Arg Ser Asp Pro 
145 150 155 160 



Pro Asp 
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<210> 107 
<211> 654 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (631) 

<223> RXS01835 

<400> 107 

tcaacatcta ttcctcctgc gatttgcatg ggatatatat taaaaattct agccgaaagt 60 

ttcctgcgtg aatacacttt ccccgcgcct tcgcaaagct atg aat act gcc gcg 115 

Met Asn Thr Ala Ala 



tgg gca cac cgc cac cac gta cgc aaa ggc ggt gga att ccg tat gtc 
Trp Ala His Arg His His Val Arg Lys Gly Gly Gly lie Pro Tyr Val 



age cat ctt tat tea gtg atg tac ttg ctg gcc age gtc act aat gat 
Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala Ser Val Thr Asn Asp 



gaa gat gtg etc ate gee ggg ctg etc cac gac ace etc gaa gac gta 
Glu Asp Val Leu lie Ala Gly Leu Leu His Asp Thr Leu Glu Asp Val 



cce gag gaa tae aat tet gee eaa ctt gaa get gat ttt ggt ccg egg 
Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala Asp Phe Gly Pro Arg 



gtg cgc gag ttg gtg gaa gag etc ace aaa eag eee tta aaa age tgg 
Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin Pro Leu Lys Ser Trp 



aaa gcg cgt gee gac get tae etc ctg cac etc age gca ggt gcc age 
Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu Ser Ala Gly Ala Ser 
90 95 100 

tta gag get gtc tta ate tee ace gea gat aaa ctg eat aat etc atg 
Leu Glu Ala Val Leu lie Ser Thr Ala Asp Lys Leu His Asn Leu Met 
105 110 115 

tec ate ttg gat gac ctt gaa ata cac ggt gaa gat tta tgg caa egc 
Ser lie Leu Asp Asp Leu Glu lie His Gly Glu Asp Leu Trp Gin Arg 
120 125 130 

ttt aac get ggc aaa gag eag eaa ate tgg tgg tat age gag gtt tat 
Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp Tyr Ser Glu Val Tyr 
135 140 145 

cag ata tct etc cag egc tta ggg ttc aat gag ttg aat aaa caa ctg 
Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu Leu Asn Lys Gin Leu 
150 155 160 165 

ggg ttg tgc gtc gaa aag etc tta aag caa age gee taggegeteg 
Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser Ala 
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170 175 
gcggcgtcga taa 654 



<210> 108 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Met Asn Thr Ala Ala 
1 5 

Gly lie Pro Tyr Val 
20 

Ser Val Thr Asn Asp 
35 

Thr Leu Glu Asp Val 
50 

Asp Phe Gly Pro Arg 
65 

Pro Leu Lys Ser Trp 
85 

Ser Ala Gly Ala Ser 
100 

Leu His Asn Leu Met 
115 

Asp Leu Trp Gin Arg 
130 

Tyr Ser Glu Val Tyr 
145 

Leu Asn Lys Gin Leu 
165 

Ala 



<210> 109 
<211> 1050 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXS02497 

<400> 109 

tcgatgccgc cgctggcgaa gactcgggga aacctaaaaa taccgaagaa gaatttgacc 60 



Trp Ala His Arg His His Val Arg Lys Gly Gly 
10 15 

Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala 
25 30 

Glu Asp Val Leu lie Ala Gly Leu Leu His Asp 
40 45 

Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala 
55 60 

Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin 



Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu 
90 95 

Leu Glu Ala Val Leu lie Ser Thr Ala Asp Lys 
105 110 

Ser lie Leu Asp Asp Leu Glu lie His Gly Glu 
120 125 

Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp 
135 140 

Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu 
150 155 160 

Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser 
170 175 
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gattcacact ttgccaccct agaccgtcta acctttaggt gtg aga tta ggt gta 

Val Arg Leu Gly Val 



tta gat gtg ggc age aat act gtc cac eta gtt gca gta gac gcg cgt 
Leu Asp Val Gly Ser Asn Thr Val His Leu Val Ala Val Asp Ala Arg 



ccc ggt gga cac ccc acc cog atg age aat tgg cgt acc cca ctg cgc 
Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp Arg Thr Pro Leu Arg 
25 30 35 

ctt gtt gag ctt ctt gat gac tec ggg gcg ate tee gaa aag ggc ate 
Leu Val Glu Leu Leu Asp Asp Ser Gly Ala lie Ser Glu Lys Gly lie 



aac aaa etc acc tea gca gtc ggg gaa gca gea gac eta gcg aaa acg 
Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala Asp Leu Ala Lys Thr 



etc ggc tgc get gaa ctg atg cca ttt get aca teg gea gtc cgc tec 
Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr Ser Ala Val Arg Ser 



gee acc aac age gag gca gtg etc gac cac gtg gag aag gaa acc ggc 
Ala Thr Asn Ser Glu Ala Val Leu Asp His Val Glu Lys Glu Thr Gly 
90 95 IQO 

gtc cgc ctg tee ate ctt tec ggt gaa gae gaa gca cgc eaa act ttc 
Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu Ala Arg Gin Thr Phe 
105 110 115 

etc gca gtt ega cgt tgg tat gga tgg tec gca ggg cgc ata act aac 
Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala Gly Arg lie Thr Asn 
120 125 130 

etc gac ate ggt ggc ggc tec ctg gaa eta tec tec gga acc gac gaa 
Leu Asp lie Gly Gly Gly Ser Leu Glu Leu Ser Ser Gly Thr Asp Glu 
135 140 145 

tec cca gac etc gcg ttc tea ctg gat ctg ggt gcg ggc cgc ttg ace 
Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly Ala Gly Arg Leu Thr 
150 155 160 165 

cac aac tgg ttc gac acc gat cca ccg gca cgt aag aaa ate aac etc 
His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg Lys Lys lie Asn Leu 
170 175 180 

ctg cgc gat tat ate gat gcg gaa ctt gea gaa ccc gee cgc cag atg 
Leu Arg Asp Tyr lie Asp Ala Glu Leu Ala Glu Pro Ala Arg Gin Met 
185 190 195 

cgc acc eta ggg ccc gcg cgc ctg gca gtg gga aca tee aaa act ttc 
Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly Thr Ser Lys Thr Phe 
200 205 210 

cgc acc ctg gca ega ctg act ggt get gcg ccc tea tee gea gga cca 
Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro Ser Ser Ala Gly Pro 
215 220 225 

cac gtc acc ega acc etc ace gcg ccg ggt ctg cgc cag ctg ate gea 
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His Val Thr 
230 



Arg Thr Leu Thr Ala Pro Gly Leu Arg Gin Leu lie Ala 
235 240 245 



ttt ate tea 
Phe lie Ser 



cga atg act gcg gcg gac cgc get gag ctg gaa ggt ate 
Arg Met Thr Ala Ala Asp Arg Ala Glu Leu Glu Gly lie 
250 255 260 



age teg gat 
Ser Ser Asp 



egg tea eat cag ate gtg gca ggt gcg eta gtt gcg gaa 
Arg Ser His Gin lie Val Ala Gly Ala Leu Val Ala Glu 
265 270 275 



get gcg atg 
Ala Ala Met 
280 



cgt gcg ttg gat att gac aag gta gaa att tgt ccg tgg 
Arg Ala Leu Asp lie Asp Lys Val Glu lie Cys Pro Trp 
285 290 



gea ctt cgt 
Ala Leu Arg 
295 



gaa ggt gtg ate etc aec agg ate gac aaa gga etc gag 
Glu Gly Val lie Leu Thr Arg lie Asp Lys Gly Leu Glu 
300 305 



taaeatttac eeggaaag 



<210> 110 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Val Arg Leu Gly Val Leu Asp Val Gly Ser Asn Thr Val His Leu Val 
15 10 15 

Ala Val Asp Ala Arg Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp 
20 25 30 

Arg Thr Pro Leu Arg Leu Val Glu Leu Leu Asp Asp Ser Gly Ala lie 
35 40 45 

Ser Glu Lys Gly lie Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala 
50 55 60 

Asp Leu Ala Lys Thr Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr 
65 70 75 80 

Ser Ala Val Arg Ser Ala Thr Asn Ser Glu Ala Val Leu Asp His Val 
85 90 95 

Glu Lys Glu Thr Gly Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu 
100 105 110 

Ala Arg Gin Thr Phe Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala 
115 120 125 

Gly Arg lie Thr Asn Leu Asp lie Gly Gly Gly Ser Leu Glu Leu Ser 
130 135 140 

Ser Gly Thr Asp Glu Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly 
145 150 155 160 



Ala Gly Arg Leu Thr His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg 
165 170 175 
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Lys Lys lie Asn 
180 

Pro Ala Arg Gin 
195 

Thr Ser Lys Thr 

210 

Ser Ser Ala Gly 
225 

Arg Gin Leu lie 



Glu Leu Glu Gly 
250 

Ala Leu Val Ala 
275 

Glu lie Cys Pro 
290 

Asp Lys Gly Leu 
305 



Leu Leu Arg Asp 



Met Arg Thr Leu 
200 

Phe Arg Thr Leu 
215 

Pro His Val Thr 
230 

Ala Phe He Ser 
245 

He Ser Ser Asp 



Glu Ala Ala Met 
280 

Trp Ala Leu Arg 
295 

Glu 



Tyr He Asp Ala 
185 

Gly Pro Ala Arg 



Ala Arg Leu Thr 
220 

Arg Thr Leu Thr 
235 

Arg Met Thr Ala 
250 

Arg Ser His Gin 
265 

Arg Ala Leu Asp 



Glu Gly Val He 
300 



Glu Leu Ala Glu 
190 

Leu Ala Val Gly 
205 

Gly Ala Ala Pro 



Ala Pro Gly Leu 
240 

Ala Asp Arg Ala 
255 

He Val Ala Gly 
270 

He Asp Lys Val 
285 

Leu Thr Arg He 



<210> 111 
<211> 534 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (511) 

<223> RXS02972 

<400> 111 

acctacgacg gtgaaatcct aggctcccac tcaacccaaa tgggatgcgt gcgcctgacc 60 

gaacgaatca tgcgcagcga cccacccgac tgaaaccgaa gtg gaa ate gcc cgc 115 

Val Glu He Ala Arg 



gac tac gtt gca gaa cgc ate cag gaa gta aaa gcc ate gtc cca att 
Asp Tyr Val Ala Glu Arg He Gin Glu Val Lys Ala He Val Pro He 



tea aag gca aaa acc ttt gtg gga tgc gca ggc acc ttc acc aca ate 
Ser Lys Ala Lys Thr Phe Val Gly Cys Ala Gly Thr Phe Thr Thr He 



tec gcc tgg gtg caa ggc eta gaa age tac gac cgc gac gcg ate cac 
Ser Ala Trp Val Gin Gly Leu Glu Ser Tyr Asp Arg Asp Ala He His 



etc tct gca etc aac ttc gat gca ctg cga gtt gtc acc gat gag ate 
Leu Ser Ala Leu Asn Phe Asp Ala Leu Arg Val Val Thr Asp Glu He 
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att tea gaa tea tea tea eag cgc gee age aac cca gtt gtt gat eea 
lie Ser Glu Ser Ser Ser Gin Arg Ala Ser Asn Pro Val Val Asp Pro 



ggt egc gee gac gte ate ggt ggc gga tee gtt gtt gte caa gca geg 
Gly Arg Ala Asp Val lie Gly Gly Gly Ser Val Val Val Gin Ala Ala 
90 95 100 

ate gae tta gee tec aaa gaa gee ggt gta gac tae ate att att tec 
lie Asp Leu Ala Ser Lys Glu Ala Gly Val Asp Tyr lie lie He Ser 
105 110 115 

gaa aaa gac ate etc gac ggc etc ate ctt ggc ctg gta gaa gee gac 
Glu Lys Asp He Leu Asp Gly Leu He Leu Gly Leu Val Glu Ala Asp 
120 125 130 

tet ttg aag aaa taggacccta gttttaaacc act 
Ser Leu Lys Lys 
135 



<210> 112 
<211> 137 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Val Glu He Ala Arg Asp Tyr Val Ala Glu Arg He Gin Glu Val Lys 



Ala He Val Pro He Ser Lys Ala Lys Thr Phe Val Gly Cys Ala Gly 



Thr Phe Thr Thr He Ser Ala Trp Val Gin Gly Leu Glu Ser Tyr Asp 
35 40 45 

Arg Asp Ala He His Leu Ser Ala Leu Asn Phe Asp Ala Leu Arg Val 
50 55 60 

Val Thr Asp Glu He He Ser Glu Ser Ser Ser Gin Arg Ala Ser Asn 



Pro Val Val Asp Pro Gly Arg Ala Asp Val He Gly Gly Gly Ser Val 
85 90 95 

Val Val Gin Ala Ala He Asp Leu Ala Ser Lys Glu Ala Gly Val Asp 
100 105 110 

Tyr He He He Ser Glu Lys Asp He Leu Asp Gly Leu He Leu Gly 
115 120 125 



Leu Val Glu Ala Asp Ser Leu Lys Lys 
130 135 



<210> 113 
<211> 636 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (613) 
<223> RXA02159 

<400> 113 

tgatggacca gcgtccaaag ttttcgatga agcagaaaac cgcctccacg ctcagaaagc 60 

actgctggtg tggctgctgg ccaaccagcc gaggtaagac atg tec ctt ggc tea 115 

Met Ser Leu Gly Ser 



acc ccg tea aca ccg gaa aac tta aat ccc gtg act cgc act gca cgc 
Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val Thr Arg Thr Ala Arg 



caa get etc att ttg cag att ttg gac aaa caa aaa gtc acc age cag 

Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin Lys Val Thr Ser Gin 

25 30 35 

gta caa ctg tct gaa ttg ctg ctg gat gaa ggc ate gat ate acc cag 

Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly lie Asp lie Thr Gin 



gee ace ttg tec ega gat etc gat gaa etc ggt gca cgc aag gtt cgc 
Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly Ala Arg Lys Val Arg 



ccc gat ggg gga cgc gee tac tac gcg gtc ggc cca gta gat age ate 
Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly Pro Val Asp Ser lie 
70 75 80 85 

gee cgc gaa gat etc egg ggt ccg teg gag aag ctg cgc cgc atg ctt 
Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys Leu Arg Arg Met Leu 
90 95 100 

gat gaa ctg ctg gtt tct aca gat eat tee ggc aac ate gcg atg ctg 
Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly Asn lie Ala Met Leu 
105 110 115 

cgc acc ccg ccg gga get gcc cag tac ctg gca agt ttc ate gat agg 
Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala Ser Phe lie Asp Arg 
120 125 130 

gtg ggg ctg aaa gaa gtc gtt ggc ace ate get ggt gat gac ace gtt 
Val Gly Leu Lys Glu Val Val Gly Thr He Ala Gly Asp Asp Thr Val 
135 140 145 

ttc gtt etc gcc cgt gat ccg etc aca ggt aaa gaa eta ggt gaa tta 
Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys Glu Leu Gly Glu Leu 
150 155 160 165 

etc age ggg cgc acc act taaagegcee etagttcaag get 
Leu Ser Gly Arg Thr Thr 
170 



<210> 114 
<211> 171 
<212> PRT 

<213> Corynebacteri 
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<400> 114 

Met Ser Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val 
15 10 15 

Thr Arg Thr Ala Arg Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin 



Lys Val Thr Ser Gin Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly 
35 40 45 

lie Asp lie Thr Gin Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly 



Ala Arg Lys Val Arg Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly 
65 70 75 80 

Pro Val Asp Ser lie Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys 
85 90 95 

Leu Arg Arg Met Leu Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly 
100 105 110 

Asn lie Ala Met Leu Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala 
115 120 125 

Ser Phe lie Asp Arg Val Gly Leu Lys Glu Val Val Gly Thr lie Ala 
130 135 140 

Gly Asp Asp Thr Val Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys 
145 150 155 160 

Glu Leu Gly Glu Leu Leu Ser Gly Arg Thr Thr 
165 170 



<210> 115 
<211> 486 
<212> DNA 

<213> Corynebact erium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (463) 

<223> RXA02201 

<400> 115 

tctaccagcc aaatcatcaa ctcatagcga aggaatcaac ttcatgaata atcaaccatc 60 

agtacttttc gtttgcgtcg gcaatggtgg aaaatctcaa atg gee gca gcg eta 115 

Met Ala Ala Ala Leu 
1 5 



gcc aaa aaa cat gcc ggg gac get etc aaa gtt tat tea get gge aca 
Ala Lys Lys His Ala Gly Asp Ala Leu Lys Val Tyr Ser Ala Gly Thr 



aag cca ggt acg aaa tta aat caa eag tec ctt gat tee att get gaa 
Lys Pro Gly Thr Lys Leu Asn Gin Gin Ser Leu Asp Ser lie Ala Glu 
25 30 35 



gtt gge gea gat atg tct eaa ggg ttt cca aag ggc att gac eag gag 259 
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Val Gly Ala Asp Met Ser Gin Gly Phe Pro Lys Gly lie Asp Gin Glu 
40 45 50 

tta att aag cga gta gac cgc gtg gtc att ctt ggt gcc gaa get caa 307 
Leu lie Lys Arg Val Asp Arg Val Val lie Leu Gly Ala Glu Ala Gin 
55 60 65 

eta gaa atg cct ate gat gca aac gge ata eta cag cgc tgg gta act 355 
Leu Glu Met Pro lie Asp Ala Asn Gly lie Leu Gin Arg Trp Val Thr 
70 75 80 85 

gac gaa ccc tct gaa cgt gga att gaa ggt atg gaa cgc atg cgc ctg 403 
Asp Glu Pro Ser Glu Arg Gly lie Glu Gly Met Glu Arg Met Arg Leu 
90 95 100 

gtc cga gat gat att gac gee cga gtc caa aac etc gtc get gaa eta 451 
Val Arg Asp Asp lie Asp Ala Arg Val Gin Asn Leu Val Ala Glu Leu 
105 110 115 

acc caa aac gca tagcagtttt etaatctcac aca 486 
Thr Gin Asn Ala 
120 



<210> 116 
<211> 121 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 116 

Met Ala Ala Ala Leu Ala Lys Lys His Ala Gly Asp Ala Leu Lys Val 
15 10 15 

Tyr Ser Ala Gly Thr Lys Pro Gly Thr Lys Leu Asn Gin Gin Ser Leu 
20 25 30 

Asp Ser lie Ala Glu Val Gly Ala Asp Met Ser Gin Gly Phe Pro Lys 
35 40 45 

Gly lie Asp Gin Glu Leu lie Lys Arg Val Asp Arg Val Val lie Leu 
50 55 60 

Gly Ala Glu Ala Gin Leu Glu Met Pro lie Asp Ala Asn Gly lie Leu 



Gin Arg Trp Val Thr Asp Glu Pro Ser Glu Arg Gly lie Glu Gly Met 
85 90 95 

Glu Arg Met Arg Leu Val Arg Asp Asp lie Asp Ala Arg Val Gin Asn 
100 105 110 

Leu Val Ala Glu Leu Thr Gin Asn Ala 
115 120 



<210> 117 
<211> 510 
<212> DNA 

<213> Corynebaeterium gluta: 
<220> 
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<221> CDS 

<222> (101) . . (487) 

<223> RXA00599 

<400> 117 

gaacgatcgg ccctttgatt gaagtcccag tattagtcgg attggtttat gtcatgttgt 60 

ggcttggacc aaaaatcttt aaaaaggaga atgcaggatc atg aaa tea gtt ttg 115 

Met Lys Ser Val Leu 



ttt gtg tgc gtc ggt aat ggc gga aaa tea cag atg gcg gcg gcg ctg 
Phe Val Cys Val Gly Asn Gly Gly Lys Ser Gin Met Ala Ala Ala Leu 
10 15 20 

gca cag aag tat gca tea gat tea gta gag ate eat tct get gga aee 
Ala Gin Lys Tyr Ala Ser Asp Ser Val Glu lie His Ser Ala Gly Thr 
25 30 35 

aag ect gca cag ggg eta aae eaa ttg tet gtg gaa tec ate get gag 
Lys Pro Ala Gin Gly Leu Asn Gin Leu Ser Val Glu Ser lie Ala Glu 



gtg ggc get gat atg teg caa gga att ccc aaa gcg ate gat ccg gag 
Val Gly Ala Asp Met Ser Gin Gly lie Pro Lys Ala He Asp Pro Glu 



ctg ctg ege act gtc gat cgt gtg gtt att ttg gge gat gae gea cag 
Leu Leu Arg Thr Val Asp Arg Val Val He Leu Gly Asp Asp Ala Gin 



gta gat atg eet gaa tct gca eag gge get ett gag egt tgg tea att 

Val Asp Met Pro Glu Ser Ala Gin Gly Ala Leu Glu Arg Trp Ser He 
90 95 100 

gag gaa eeg gat get caa ggt atg gaa egt atg cgt att gtg egg gat 

Glu Glu Pro Asp Ala Gin Gly Met Glu Arg Met Arg He Val Arg Asp 

105 110 115 

eag ate gat aac ega gtc caa get ttg eta gcg gga taagegecga 

Gin He Asp Asn Arg Val Gin Ala Leu Leu Ala Gly 
120 125 

aaaaggggca tgt 



<210> 118 
<211> 129 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 118 

Met Lys Ser Val Leu Phe Val Cys Val Gly Asn Gly Gly Lys Ser Gin 
15 10 15 

Met Ala Ala Ala Leu Ala Gin Lys Tyr Ala Ser Asp Ser Val Glu He 
20 25 30 



His Ser Ala Gly Thr Lys Pro Ala Gin Gly Leu Asn Gin Leu Ser Val 
35 40 45 



BGI-124CP 



- 148 - 



Glu Ser lie Ala Glu Val Gly Ala Asp Met Ser Gin Gly lie Pro Lys 
50 55 60 

Ala lie Asp Pro Glu Leu Leu Arg Thr Val Asp Arg Val Val lie Leu 
65 70 75 80 

Gly Asp Asp Ala Gin Val Asp Met Pro Glu Ser Ala Gin Gly Ala Leu 
85 90 95 

Glu Arg Trp Ser lie Glu Glu Pro Asp Ala Gin Gly Met Glu Arg Met 
100 105 110 

Arg lie Val Arg Asp Gin lie Asp Asn Arg Val Gin Ala Leu Leu Ala 
115 120 125 



Gly 



<210> 119 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXA00600 

<400> 119 

cggagttaat gagcggtagg tggatgggtg cggtcatgtc cgtcattata tattgacgca 60 

catcgatatt gaagqtattt ttatatcggc aaacatcaat atg att gaa ggc tgg 115 

Met He Glu Gly Trp 



etc atg acc ctt act aaa gag cat teg aca cot cga gcg get gge tea 
Leu Met Thr Leu Thr Lys Glu His Ser Thr Pro Arg Ala Ala Gly Ser 
10 15 20 

atg teg ttt ctt gae cgc tgg tta get gcc tgg att ttc ttg get atg 
Met Ser Phe Leu Asp Arg Trp Leu Ala Ala Trp He Phe Leu Ala Met 



get get ggg ttg tta ate ggc aag gtc ttt cea gga att ggg geg ctt 
Ala Ala Gly Leu Leu He Gly Lys Val Phe Pro Gly He Gly Ala Leu 



ttg age geg gtg gaa att ggt gga att tee att cea att get ate ggt 
Leu Ser Ala Val Glu He Gly Gly He Ser He Pro He Ala He Gly 



ttg ate gte atg atg tat cea eet ttg gcc aag gtg ege tac gac aaa 
Leu He Val Met Met Tyr Pro Pro Leu Ala Lys Val Arg Tyr Asp Lys 
70 75 80 85 

act aaa gaa ate age aca gac cgc get etc atg gtg gtg teg att atg 
Thr Lys Glu He Ser Thr Asp Arg Ala Leu Met Val Val Ser He Met 
90 95 100 



ttg aac tgg ate gtt gga cea gea ctt atg ttt age ctg gcg tgg ctg 



451 
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Leu Asn Trp 



ttt ctt cca 
Phe Leu Pro 
120 

ctt gcg cgc 
Leu Ala Arg 
135 

ggt gac egg 
Gly Asp Arg 
150 

cag ate ctt 
Gin lie Leu 



ccc teg tgg 
Pro Ser Trp 



tea ate gtg 
Ser He Val 
200 

gga gtt tta 
Gly Val Leu 
215 

tac gag gac 
Tyr Glu Asp 
230 

ttg eta tac 
Leu Leu Tyr 



aca gcg cag 
Thr Ala Gin 



tac ttt gtg 
Tyr Phe Val 
280 

ggg tta act 
Gly Leu Thr 
295 

aae aac ttt 
Asn Asn Phe 
310 

aca tea eeg 
Thr Ser Pro 



cea gta tta 
Pro Val Leu 



lie Val Gly 
105 

gat caa eea 
Asp Gin Pro 



tgt ate gcg 
Cys lie Ala 



gaa gca act 
Glu Ala Thr 
155 

atg ttc ggt 
Met Phe Gly 
170 

etg gga tta 
Leu Gly Leu 
185 

act tee gtt 
Thr Ser Val 



tet cgc gtc 
Ser Arg Val 



aeg ttc ctg 
Thr Phe Leu 
235 

aca att gtt 
Thr He Val 
250 

cet tgg aca 
Pro Trp Thr 
265 

ggc atg ttt 
Gly Met Phe 



tat gag cga 
Tyr Glu Arg 



gaa tta gcg 
Glu Leu Ala 
315 

eag gca tta 
Gin Ala Leu 
330 

gtc gga ttg 
Val Gly Leu 



Pro Ala Leu 
110 

gag ctt cgc 
Glu Leu Arg 
125 

atg gtt ttg 
Met Val Leu 
140 

get gtg ctg 
Ala Val Leu 



gtg ctt ggt 
Val Leu Gly 



gae ace aeg 
Asp Thr Thr 
190 

ctp gtg ttc 
Leu Val Phe 
205 

att ggt gaa 
He Gly Glu 
220 

ect aag att 
Pro Lys He 



ctg ctg ttt 
Leu Leu Phe 



gta get egt 
Val Ala Arg 
270 

ttc att tee 
Phe He Ser 
285 

get get tee 
Ala Ala Ser 
300 

att gcg gta 
He Ala Val 



get gga aeg 
Ala Gly Thr 



gtt tat gtc 
Val Tyr Val 



Met Phe Ser 



act ggg eta 
Thr Gly Leu 



gta tgg agt 
Val Trp Ser 
145 

gtt gca ate 
Val Ala He 
160 

tgg ttt tac 
Trp Phe Tyr 
175 

teg gtg act 
Ser Val Thr 



ttg ggc ata 
Leu Gly He 



aaa aca aag 
Lys Thr Lys 
225 

tea eee ttg 
Ser Pro Leu 
240 

teg ttg cag 
Ser Leu Gin 
255 

ctt gca ttg 
Leu Ala Leu 



etg gtg gta 
Leu Val Val 



gtg tet ttt 
Val Ser Phe 
305 

teg ate gga 
Ser He Gly 
320 

ate ggc cet 
He Gly Pro 
335 

atg ttg tgg 
Met Leu Trp 



Leu Ala Trp 
115 

att ate gtg 
He He Val 
130 

gat etc get 
Asp Leu Ala 



aae teg gtg 
Asn Ser Val 



ctg cag att 
Leu Gin He 
180 

ttc tet gtg 
Phe Ser Val 
195 

cca ctt gta 
Pro Leu Val 
210 

gga egg cgc 
Gly Arg Arg 



gcg ctg att 
Ala Leu He 



ggg gat gaa 
Gly Asp Glu 
260 

eeg ctg etg 
Pro Leu Leu 
275 

tec aaa ctg 
Ser Lys Leu 
290 

act gea gca 
Thr Ala Ala 



aec ttt ggt 
Thr Phe Gly 



ttg att gaa 
Leu He Glu 
340 

ctt gga cca 
Leu Gly Pro 



Leu 



ggc 499 
Gly 



tgt 547 
Cys 



ttc 595 

Phe 

165 

ctt 643 
Leu 



gta 691 
Val 



get 739 
Ala 



tgg 787 
Trp 



ggc 835 

Gly 

245 

ate 883 
He 



atg 931 
Met 



tec 979 
Ser 



gga 1027 
Gly 



gcg 1075 

Ala 

325 

gtc 1123 
Val 



aaa 1171 
Lys 
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atc ttt aaa aag gag aat gca gga tea tgaaatcagt tttgtttgtg 
lie Phe Lys Lys Glu Asn Ala Gly Ser 
360 365 



<210> 120 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Met He Glu Gly Trp Leu Met Thr Leu Thr Lys Glu His Ser Thr Pro 
15 10 15 

Arg Ala Ala Gly Ser Met Ser Phe Leu Asp Arg Trp Leu Ala Ala Trp 
20 25 30 

He Phe Leu Ala Met Ala Ala Gly Leu Leu He Gly Lys Val Phe Pro 
35 40 45 

Gly He Gly Ala Leu Leu Ser Ala Val Glu He Gly Gly He Ser He 
50 55 60 

Pro He Ala He Gly Leu He Val Met Met Tyr Pro Pro Leu Ala Lys 
65 70 75 80 

Val Arg Tyr Asp Lys Thr Lys Glu He Ser Thr Asp Arg Ala Leu Met 
85 90 95 

Val Val Ser He Met Leu Asn Trp He Val Gly Pro Ala Leu Met Phe 
100 105 110 

Ser Leu Ala Trp Leu Phe Leu Pro Asp Gin Pro Glu Leu Arg Thr Gly 
115 120 125 

Leu He He Val Gly Leu Ala Arg Cys He Ala Met Val Leu Val Trp 
130 135 140 

Ser Asp Leu Ala Cys Gly Asp Arg Glu Ala Thr Ala Val Leu Val Ala 
145 150 155 160 

He Asn Ser Val Phe Gin He Leu Met Phe Gly Val Leu Gly Trp Phe 
165 170 175 

Tyr Leu Gin He Leu Pro Ser Trp Leu Gly Leu Asp Thr Thr Ser Val 
180 185 190 

Thr Phe Ser Val Val Ser He Val Thr Ser Val Leu Val Phe Leu Gly 
195 200 205 

He Pro Leu Val Ala Gly Val Leu Ser Arg Val He Gly Glu Lys Thr 
210 215 220 

Lys Gly Arg Arg Trp Tyr Glu Asp Thr Phe Leu Pro Lys He Ser Pro 
225 230 235 240 

Leu Ala Leu He Gly Leu Leu Tyr Thr He Val Leu Leu Phe Ser Leu 
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Gin Gly Asp Glu He Thr Ala Gin Pro Trp Thr Val Ala Arg Leu Ala 
260 265 270 

Leu Pro Leu Leu Met Tyr Phe Val Gly Met Phe Phe He Ser Leu Val 
275 280 285 

Val Ser Lys Leu Ser Gly Leu Thr Tyr Glu Arg Ala Ala Ser Val Ser 
290 295 300 

Phe Thr Ala Ala Gly Asn Asn Phe Glu Leu Ala He Ala Val Ser He 
305 310 315 320 

Gly Thr Phe Gly Ala Thr Ser Pro Gin Ala Leu Ala Gly Thr He Gly 
325 330 335 

Pro Leu He Glu Val Pro Val Leu Val Gly Leu Val Tyr Val Met Leu 
340 345 350 

Trp Leu Gly Pro Lys He Phe Lys Lys Glu Asn Ala Gly Ser 
355 360 365 



<210> 121 
<211> 1233 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1210) 

<223> RXA02200 

<400> 121 

attgtgtgga gagtggtcat aaatccacta tatattgacg aatgtcgata ttgaaagtat 60 

tttgaatatc gacaqgtatc aatataccga aaggtgtcgc atg aca aac tea act 115 

Met Thr Asn Ser Thr 



cag acg egg gcc aag cca gcc cga ate tea ttt ctt gat aaa tae att 
Gin Thr Arg Ala Lys Pro Ala Arg He Ser Phe Leu Asp Lys Tyr He 



cca ett tgg att att ttg geg atg geg ttt ggg eta ttt tta gge egg 
Pro Leu Trp He He Leu Ala Met Ala Phe Gly Leu Phe Leu Gly Arg 



age gtt teg gga etc tea ggc ttt eta gge gea atg gaa gtc gga ggg 
Ser Val Ser Gly Leu Ser Gly Phe Leu Gly Ala Met Glu Val Gly Gly 



ate tec ttg cea ate get tta gge cte ctt gta atg atg tae cca ccg 
He Ser Leu Pro He Ala Leu Gly Leu Leu Val Met Met Tyr Pro Pro 



ttg gee aaa gtt egg tat gae aaa act aaa caa att gee act gat aag 
Leu Ala Lys Val Arg Tyr Asp Lys Thr Lys Gin He Ala Thr Asp Lys 
70 75 80 85 



355 
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cat ttg atg ggc gtg tea etc att etc aat tgg gtg gtg ggt cct gcc 
His Leu Met Gly Val Ser Leu He Leu Asn Trp Val Val Gly Pro Ala 
90 95 100 

tta atg ttc gcg eta get tgg ttg ttc etc cea gac caa ccg gaa tta 
Leu Met Phe Ala Leu Ala Trp Leu Phe Leu Pro Asp Gin Pro Glu Leu 
105 110 115 

cga aec ggc etg att att gta gga etc gca cga tgt att gcg atg gtc 
Arg Thr Gly Leu He He Val Gly Leu Ala Arg Cys lie Ala Met Val 
120 125 130 

ttg gtt tgg tet gat atg tec tgt gga gac cge gag get aca gca gtt 
Leu Val Trp Ser Asp Met Ser Cys Gly Asp Arg Glu Ala Thr Ala Val 
135 140 145 

etc gta gcc att aat tea gtt ttt caa gtc gca atg ttt ggt gca ctt 
Leu Val Ala He Asn Ser Val Phe Gin Val Ala Met Phe Gly Ala Leu 
150 155 160 165 

ggc tgg ttc tat etg caa gtt tta cea tec tgg eta gga tta eca act 
Glv Trp Phe Tyr Leu Gin Val Leu Pro Ser Trp Leu Gly Leu Pro Thr 
170 175 180 

ace ace get caa ttc tet ttc tgg tea att gtg act teg gtt ttg gtg 
Thr Thr Ala Gin Phe Ser Phe Trp Ser He Val Thr Ser Val Leu Val 
185 190 195 

ttc etc gga ata cct eta ctt get gga gtt ttc teg ega att att ggc 
Phe Leu Gly He Pro Leu Leu Ala Gly Val Phe Ser Arg He He Gly 
200 205 210 

gaa aag ate aag gga cgt gag tgg tat gaa caa aag ttc ctt ecg gca 
Glu Lys He Lys Gly Arg Glu Trp Tyr Glu Gin Lys Phe Leu Pro Ala 
215 220 225 

ate tet cea ttt gca eta ate ggt etg ctt tat aeg ate gtc ttg ttg 
He Ser Pro Phe Ala Leu He Gly Leu Leu Tyr Thr He Val Leu Leu 
230 235 240 245 



ttt tea ttg caa ggt gat cag ate gtc tet caa cea tgg get gta gtt 
Phe Ser Leu Gin Gly Asp Gin He Val Ser Gin Pro Trp Ala Val Val 
250 255 260 

cgt etc gcg ata eca ttg gtt ate tat ttc gtt gga atg ttt ttc att 
Arg Leu Ala He Pro Leu Val He Tyr Phe Val Gly Met Phe Phe He 
265 270 275 

tea etc att gcg tea aaa eta tet ggc atg aac tat gca aag tet gea 
Ser Leu He Ala Ser Lys Leu Ser Gly Met Asn Tyr Ala Lys Ser Ala 
280 285 290 

tec gtc tet ttc act gca get ggc aac aat ttt gaa ctt gcg att gcg 
Ser Val Ser Phe Thr Ala Ala Gly Asn Asn Phe Glu Leu Ala He Ala 
295 300 305 

gtg teg ate gga aeg ttt ggc gca act tet gca cag get atg gea gga 
Val Ser He Gly Thr Phe Gly Ala Thr Ser Ala Gin Ala Met Ala Gly 
310 315 320 325 

aeg att ggt ecc ttg att gaa att cea gta ctt gtc ggc ttg gtc tac 



BGI-124CP 



- 153 - 



Thr He Gly Pro Leu He Glu He Pro Val Leu Val Gly Leu Val Tyr 
330 335 340 

gee atg ctg tgg eta ggc ccc aag ttg ttc cca aat gac ccc acg ctg 1171 
Ala Met Leu Trp Leu Gly Pro Lys Leu Phe Pro Asn Asp Pro Thr Leu 
345 350 355 

cca tea tea get cgt tct acc age caa ate ate aac tea tagegaagga 1220 
Pro Ser Ser Ala Arg Ser Thr Ser Gin lie He Asn Ser 
360 365 370 

atcaacttca tga 1233 



<210> 122 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Met Thr Asn Ser Thr Gin Thr Arg Ala Lys Pro Ala Arg He Ser Phe 
15 10 15 

Leu Asp Lys Tyr He Pro Leu Trp He He Leu Ala Met Ala Phe Gly 
20 25 30 

Leu Phe Leu Gly Arg Ser Val Ser Gly Leu Ser Gly Phe Leu Gly Ala 
35 40 45 

Met Glu Val Gly Gly He Ser Leu Pro He Ala Leu Gly Leu Leu Val 
50 55 60 

Met Met Tyr Pro Pro Leu Ala Lys Val Arg Tyr Asp Lys Thr Lys Gin 
65 70 75 80 

He Ala Thr Asp Lys His Leu Met Gly Val Ser Leu He Leu Asn Trp 
85 90 95 

Val Val Gly Pro Ala Leu Met Phe Ala Leu Ala Trp Leu Phe Leu Pro 
100 105 110 

Asp Gin Pro Glu Leu Arg Thr Gly Leu He He Val Gly Leu Ala Arg 
115 120 125 

Cys He Ala Met Val Leu Val Trp Ser Asp Met Ser Cys Gly Asp Arg 
130 135 140 

Glu Ala Thr Ala Val Leu Val Ala He Asn Ser Val Phe Gin Val Ala 
145 150 155 160 

Met Phe Gly Ala Leu Gly Trp Phe Tyr Leu Gin Val Leu Pro Ser Trp 
165 170 175 

Leu Gly Leu Pro Thr Thr Thr Ala Gin Phe Ser Phe Trp Ser He Val 
180 185 190 

Thr Ser Val Leu Val Phe Leu Gly He Pro Leu Leu Ala Gly Val Phe 
195 200 205 

Ser Arg He He Gly Glu Lys He Lys Gly Arg Glu Trp Tyr Glu Gin 
210 215 220 
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Lys Phe Leu Pro 
225 

Thr lie Val Leu 



Pro Trp Ala Val 
260 



Gly Met Phe Phe 
275 



Tyr Ala Lys Ser 
290 

Glu Leu Ala lie 
305 

Gin Ala Met Ala 



Val Gly Leu Val 
340 

Asn Asp Pro Thr 
355 



Ala He Ser Pro 
230 

Leu Phe Ser Leu 
245 

Val Arg Leu Ala 



He Ser Leu He 
280 

Ala Ser Val Ser 
2 95 

Ala Val Ser He 
310 

Gly Thr He Gly 
325 

Tyr Ala Met Leu 



Leu Pro Ser Ser 
360 



Phe Ala Leu He 
235 

Gin Gly Asp Gin 
250 

He Pro Leu Val 
265 

Ala Ser Lys Leu 



Phe Thr Ala Ala 
300 



Gly Thr Phe Gly 
315 

Pro Leu He Glu 
330 

Trp Leu Gly Pro 
345 

Ala Arg Ser Thr 



Gly Leu Leu Tyr 
240 



He Val Ser Gin 
255 

He Tyr Phe Val 
270 

Ser Gly Met Asn 
285 

Gly Asn Asn Phe 



Ala Thr Ser Ala 
320 



He Pro Val Leu 
335 



Lys Leu Phe Pro 
350 

Ser Gin He He 
365 



Asn Ser 
370 



<210> 123 
<211> 762 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA02202 



<400> 123 

cgctgaacta acccaaaacg catagcagtt ttctaatctc acacatcttc aacaccgtta 60 

aatctattgg tttccccgta aaatcttcga aaggaagaac atg acc ggg caa get li; 

Met Thr Gly Gin Ala 
1 5 



gca cca aac ttg cat acc aat att ttg aac cgt ate gca aat gaa ctg 
Ala Pro Asn Leu His Thr Asn He Leu Asn Arg He Ala Asn Glu Leu 



gcg ttg acc tat caa gga gtt ttc tct gca gag act ate aac cgc tat 
Ala Leu Thr Tyr Gin Gly Val Phe Ser Ala Glu Thr He Asn Arg Tyr 
25 30 35 



att ttt gaa teg tat gtg teg ttg gcg aga aca gca aaa ate eat acg 
He Phe Glu Ser Tyr Val Ser Leu Ala Arg Thr Ala Lys He His Thr 
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cac ctg cca att ttg gca gaa ggt ttt get aaa gac egg ctg cac gca 
His Leu Pro He Leu Ala Glu Gly Phe Ala Lys Asp Arg Leu His Ala 
55 60 65 

ctt gcg gta get gaa ggt aag gtg get tea cct gtg ect cag gtc eta 
Leu Ala Val Ala Glu Gly Lys Val Ala Ser Pro Val Pro Gin Val Leu 



ttt att tgc gtc cac aac gca ggt egt tea caa att get teg gcg ttg 
Phe He Cys Val His Asn Ala Gly Arg Ser Gin He Ala Ser Ala Leu 
90 95 100 

ttg tct cae tat gcc ggt agt tct gta gag gta cgt tot gca ggt tct 
Leu Ser His Tyr Ala Gly Ser Ser Val Glu Val Arg Ser Ala Gly Ser 
105 110 115 

tta cct get tct gaa att cac cca ctg gtg ttg gaa att ttg tea gag 
Leu Pro Ala Ser Glu He His Pro Leu Val Leu Glu He Leu Ser Glu 
120 125 130 

cga gga gtg aac att tct gat gca ttt ccg aaa ccg eta acc gat gat 
Arg Gly Val Asn He Ser Asp Ala Phe Pro Lys Pro Leu Thr Asp Asp 
135 140 145 

gtt att cge gca tct gac tat gtc ata aea atg gga tgt gga gat gtg 
Val He Arg Ala Ser Asp Tyr Val He Thr Met Gly Cys Gly Asp Val 
150 155 160 165 

tge cca atg tat cca gga aag cac tat etc gat tgg gag etc get gat 
Cys Pro Met Tyr Pro Gly Lys His Tyr Leu Asp Trp Glu Leu Ala Asp 
170 175 180 

ccg tea gat gaa ggt gag gac aag ata cag gaa ata att gag gaa att 
Pro Ser Asp Glu Gly Glu Asp Lys He Gin Glu He He Glu Glu He 
185 190 195 

gac ggt cga ate cge gag ctt tgg aaa age att caa tta teg eaa aac 
Asp Gly Arg He Arg Glu Leu Trp Lys Ser He Gin Leu Ser Gin Asn 
200 205 210 

taggcagtca aaggtctggc acc 



<210> 124 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 124 

Met Thr Gly Gin Ala Ala Pro Asn ] 
1 5 

He Ala Asn Glu Leu Ala 
20 

Thr He Asn Arg Tyr He Phe Glu 
35 40 



Leu His Thr Asn He Leu Asn Arg 
10 15 



Ser Tyr Val Ser Leu Ala Arg Thr 
45 



Leu Thr Tyr Gin Gly Val Phe Ser Ala Glu 
25 30 



Ala Lys He His Thr His 
50 



Leu Pro He Leu Ala Glu Gly Phe Ala Lys 
55 60 
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Asp Arg Leu His 
65 

Val Pro Gin Val 



He Ala Ser Ala 
100 

Arg Ser Ala Gly 
115 

Glu He Leu Ser 
130 

Pro Leu Thr Asp 
145 

Gly Cys Gly Asp 



Trp Glu Leu Ala 
180 

He He Glu Glu 
195 

Gin Leu Ser Gin 
210 



Ala Leu Ala Val 
70 

Leu Phe He Cys 
85 

Leu Leu Ser His 



Sex Leu Pro Ala 
120 

Glu Arg Gly Val 
135 

Asp Val He Arg 
150 

Val Cys Pro Met 
165 

Asp Pro Ser Asp 



He Asp Gly Arg 
200 

Asn 



Ala Glu Gly Lys 
75 

Val His Asn Ala 
90 

Tyr Ala Gly Ser 
105 

Ser Glu He His 



Asn He Ser Asp 
140 

Ala Ser Asp Tyr 
155 

Tyr Pro Gly Lys 
170 

Glu Gly Glu Asp 
185 

He Arg Glu Leu 



Val Ala Ser Pro 
80 

Gly Arg Ser Gin 
95 

Ser Val Glu Val 
110 

Pro Leu Val Leu 
125 

Ala Phe Pro Lys 



Val He Thr Met 
160 

His Tyr Leu Asp 
175 



Lys He Gin Glu 
190 



Trp Lys Ser He 
205 



<210> 125 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA02205 

<400> 125 

gcccaaaccg agcctggata cccgcaaacc acttgaaccg accattcgct gtttcacgcc 

caccacacta ctgaggtcat aaggtagtac ggtagatcgg gtg aat gaa gag ata 

Val Asn Glu Glu He 



acc etc eta gcc gca gca gca gat cct gcc gca act gaa aat att ggc 
Thr Leu Leu Ala Ala Ala Ala Asp Pro Ala Ala Thr Glu Asn He Gly 



tgg gta caa acc att gtg etc tec ate gtt caa ggc etc aea gag ttc 
Trp Val Gin Thr He Val Leu Ser He Val Gin Gly Leu Thr Glu Phe 
25 30 35 

ctg ceg ate age tee age gga eac etc cga ate ate tet gag etg ttc 
Leu Pro He Ser Ser Ser Gly His Leu Arg He He Ser Glu Leu Phe 



tgg ggt gee gat gee ggc gcg tee ttt acc gcc gtg gtt eag ett ggt 



307 
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Trp Gly Ala Asp Ala Gly Ala Ser Phe Thr Ala Val Val Gin Leu Gly 



acc gaa gcc gca gtg ctg gtg ttt ttt gcc aag gaa ate tgg caa ate 
Thr Glu Ala Ala Val Leu Val Phe Phe Ala Lys Glu He Trp Gin He 



ate aca ggt tgg ttc get ggc gta tte aat aag gaa cge egc gga ttt 403 
He Thr Gly Trp Phe Ala Gly Val Phe Asn Lys Glu Arg Arg Gly Phe 
90 95 100 

gaa tae cge atg gge tgg atg ate att gtt gee ace att ccc gtc gtg 451 
Glu Tyr Arg Met Gly Trp Met He He Val Ala Thr He Pro Val Val 
105 110 115 

ate ttg ggt gtg ttg gge aag gae etg ate egt gag gcg ctg cga aat 499 
He Leu Gly Val Leu Gly Lys Asp Leu He Arg Glu Ala Leu Arg Asn 
120 125 130 

atg tgg ate act gca tec gtg ctg ate ctg ttc tee etg gtg ttc att 547 
Met Trp He Thr Ala Ser Val Leu He Leu Phe Ser Leu Val Phe He 
135 140 145 

ttg gcc gag aag atg gge aag aag gaa cge gac tac gac aaa ctg acc 595 
Leu Ala Glu Lys Met Gly Lys Lys Glu Arg Asp Tyr Asp Lys Leu Thr 
150 155 160 165 



atg aaa gat 
Met Lys 



gat gee ate ate atg ggt ett gca eag tgt ett gcg etg ate 
Asp Ala He He Met Gly Leu Ala Gin Cys Leu Ala Leu He 

T7n T-7R ipn 



ect gge gtg tct cge tec ggc ggc acc ate tct get ggt ttg tte ett 
Pro Gly Val Ser Arg Ser Gly Gly Thr He Ser Ala Gly Leu Phe Leu 
185 190 195 

ggt etc aag egt gaa gta gee ace aag tte tec tte ctg etg gca ate 
Gly Leu Lys Arg Glu Val Ala Thr Lys Phe Ser Phe Leu Leu Ala He 
200 205 210 

cct gea gtg ett gge tec ggt ttg tae tee ctg ect gac get ttt gcg 
Pro Ala Val Leu Gly Ser Gly Leu Tyr Ser Leu Pro Asp Ala Phe Ala 
215 220 225 

eea age tee gga caa get gee tee gge eta eag etc ace gtg ggt acc 
Pro Ser Ser Gly Gin Ala Ala Ser Gly Leu Gin Leu Thr Val Gly Thr 
230 235 240 245 

ctg gtt gcc ttc gta gtt ggc tae att tec att gcg tgg ctg atg aag 
Leu Val Ala Phe Val Val Gly Tyr He Ser He Ala Trp Leu Met Lys 
250 255 260 

ttc gtg gca aac cac tec ttc age tgg ttt get gca tac egt att ect 
Phe Val Ala Asn His Ser Phe Ser Trp Phe Ala Ala Tyr Arg He Pro 
265 270 275 

gca ggt ctg etc gtg atg etg etg etc gca ctg ggc atg etc aac cca 
Ala Gly Leu Leu Val Met Leu Leu Leu Ala Leu Gly Met Leu Asn Pro 
280 285 290 

taaaattcet gtacatctta aaa 
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<210> 126 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12G 

Val Asn Glu Glu Ele Thr Leu Leu Ala Ala Ala Ala Asp Pro Ala Ala 
15 10 15 

Thr Glu Asn He Gly Trp Val Gin Thr He Val Leu Ser He Val Gin 
20 25 30 

Gly Leu Thr Glu Phe Leu Pro He Ser Ser Ser Gly His Leu Arg He 
35 40 45 

He Ser Glu Leu Phe Trp Gly Ala Asp Ala Gly Ala Ser Phe Thr Ala 
50 55 60 

Val Val Gin Leu Gly Thr Glu Ala Ala Val Leu Val Phe Phe Ala Lys 
65 70 75 80 

Glu He Trp Gin He He Thr Gly Trp Phe Ala Gly Val Phe Asn Lys 
85 90 95 

Glu Arg Arg Gly Phe Glu Tyr Arg Met Gly Trp Met He He Val Ala 
100 105 110 

Thr He Pro Val Val He Leu Gly Val Leu Gly Lys Asp Leu He Arg 
115 120 125 

Glu Ala Leu Arg Asn Met Trp He Thr Ala Ser Val Leu He Leu Phe 
130 135 140 

Ser Leu Val Phe He Leu Ala Glu Lys Met Gly Lys Lys Glu Arg Asp 
145 150 155 160 

Tvr Asp Lys Leu Thr Met Lys Asp Ala He He Met Gly Leu Ala Gin 
165 170 175 

Cys Leu Ala Leu He Pro Gly Val Ser Arg Ser Gly Gly Thr He Ser 
180 185 190 

Ala Gly Leu Phe Leu Gly Leu Lys Arg Glu Val Ala Thr Lys Phe Ser 
195 200 205 

Phe Leu Leu Ala He Pro Ala Val Leu Gly Ser Gly Leu Tyr Ser Leu 
210 215 220 

Pro Asp Ala Phe Ala Pro Ser Ser Gly Gin Ala Ala Ser Gly Leu Gin 
225 230 235 240 

Leu Thr Val Gly Thr Leu Val Ala Phe Val Val Gly Tyr He Ser He 
245 250 255 

Ala Trp Leu Met Lys Phe Val Ala Asn His Ser Phe Ser Trp Phe Ala 
260 265 270 

Ala Tyr Arg He Pro Ala Gly Leu Leu Val Met Leu Leu Leu Ala Leu 
275 280 285 
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Gly Met Leu Asn Pro 
290 



<210> 127 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXA00900 

<400> 127 

gtgcggtggc tgcgctggtc gctagtgtgg tgtgcgcgct ggcgccgtcg ataagcgtat 60 

tagtgatcgc acgcctggtg caggggcttg gcggcggtgc gtg cgt ggt att gcg 115 

Val Arg Gly lie Ala 



cgc gcg ate gtg cca gac ctt gaa cgc gga caa aag get gcg cac gcc 
Arg Ala lie Val Pro Asp Leu Glu Arg Gly Gin Lys Ala Ala His Ala 



ttt gca ctg ctg atg att att cag gga att got ccc gtg gta get ccg 
Phe Ala Leu Leu Met lie lie Gin Gly lie Ala Pro Val Val Ala Pro 



etc att ggt ggt gtg ctg gtc ggg cct ttt ggc tgg egg gga att ttc 
Leu lie Gly Gly Val Leu Val Gly Pro Phe Gly Trp Arg Gly lie Phe 



tgg gea ett gca ctg gtg aat ttt gcg cag ctg ctt gtt get ttg ctg 
Trp Ala Leu Ala Leu Val Asn Phe Ala Gin Leu Leu Val Ala Leu Leu 
55 60 65 

cag att aag gag teg aag cea gtt gaa gag cgt ace gca gea gga ctt 
Gin lie Lys Glu Ser Lys Pro Val Glu Glu Arg Thr Ala Ala Gly Leu 
70 75 80 85 

ggc gga atg ctg tee aac tat gtc ttt gtg ctg aag aat cet caa ttt 
Gly Gly Met Leu Ser Asn Tyr Val Phe Val Leu Lys Asn Pro Gin Phe 
90 95 100 

ttg gea tat gta ttc aca ttg ggg ctg tct ttt ggg gcg atg ttc tec 
Leu Ala Tyr Val Phe Thr Leu Gly Leu Ser Phe Gly Ala Met Phe Ser 
105 110 115 

tac att teg gcg teg ccg ttc gtg ctg cag aat caa atg ggc att ccg 
Tyr lie Ser Ala Ser Pro Phe Val Leu Gin Asn Gin Met Gly lie Pro 
120 125 130 

gta ctg ctg tat tec att att ttc gga gtg aat get ttt ggt ttg att 
Val Leu Leu Tyr Ser lie lie Phe Gly Val Asn Ala Phe Gly Leu lie 
135 140 145 



gtg ggc gga atg gtc aat agg cga ett ctg cag egg att eat cca cac 595 
Val Gly Gly Met Val Asn Arg Arg Leu Leu Gin Arg lie His Pro His 
150 155 160 165 
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cgc ate atg caa act gtg ctg gcc agt ttt act gtg ctg tgt gcg ctt 
Arq He Met Gin Thr Val Leu Ala Ser Phe Thr Val Leu Cys Ala Leu 
L70 175 180 

ttg ctg att gaa gtg ctg ttt att aat tgg ata ccg ctg ttc ctg ttg 
Leu Leu He Glu Val Leu Phe He Asn Trp He Pro Leu Phe Leu Leu 
185 190 195 

ctg ctg ttt ctt ate gtt tec eat att ccg atg gtt atg get aac gcg 
Leu Leu Phe Leu He Val Ser His He Pro Met Val Met Ala Asn Ala 
200 205 210 

aca get ctg gga act gaa gtg gtg cga age agg gcg gga teg ggt tct 
Thr Ala Leu Gly Thr Glu Val Val Arg Ser Arg Ala Gly Ser Gly Ser 
215 220 225 

gea att ttg ggt ttc gtg caa ttc acg atg ggt get ttg gtg agt tea 
Ala He Leu Gly Phe Val Gin Phe Thr Met Gly Ala Leu Val Ser Ser 
230 235 240 245 

ctg gtc gga tta ggc tet gat aag get ttg act atg gga ate gca atg 
Leu Val Gly Leu Gly Ser Asp Lys Ala Leu Thr Met Gly He Ala Met 
250 255 260 

act get tgt gca ctg ctg gcg tgt ggg tgt gcg tac ctg gca ggt cga 
Thr Ala Cys Ala Leu Leu Ala Cys Gly Cys Ala Tyr Leu Ala Gly Arg 
265 270 275 

aaa ggt att eca gaa atg aag tagctetagg tggcgtttta agg 
Lys Gly He Pro Glu Met Lys 
280 



<210> 128 
<211> 284 
<212> PRT 

<213> Corynebact eriura glutamicum 
<400> 128 

Val Arg Gly He Ala Arg Ala He Val Pro Asp Leu Glu Arg Gly Gin 
15 10 15 

Lys Ala Ala His Ala Phe Ala Leu Leu Met He He Gin Gly He Ala 
20 25 30 

Pro Val Val Ala Pro Leu He Gly Gly Val Leu Val Gly Pro Phe Gly 
35 40 45 

Trp Arg Gly He Phe Trp Ala Leu Ala Leu Val Asn Phe Ala Gin Leu 
50 55 60 

Leu Val Ala Leu Leu Gin He Lys Glu Ser Lys Pro Val Glu Glu Arg 
65 70 75 80 

Thr Ala Ala Gly Leu Gly Gly Met Leu Ser Asn Tyr Val Phe Val Leu 
85 90 95 

Lys Asn Pro Gin Phe Leu Ala Tyr Val Phe Thr Leu Gly Leu Ser Phe 
100 105 110 

Gly Ala Met Phe Ser Tyr He Ser Ala Ser Pro Phe Val Leu Gin Asn 
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115 120 125 

Gin Met Gly lie Pro Val Leu Leu Tyr Ser lie lie Phe Gly Val Asn 
130 135 140 

Ala Phe Gly Leu lie Val Gly Gly Met Val Asn Arg Arg Leu Leu Gin 
145 150 155 160 

Arg lie His Pro His Arg lie Met Gin Thr Val Leu Ala Ser Phe Thr 
165 170 175 

Val Leu Cys Ala Leu Leu Leu lie Glu Val Leu Phe lie Asn Trp lie 
180 185 190 

Pro Leu Phe Leu Leu Leu Leu Phe Leu lie Val Ser His lie Pro Met 
195 200 205 

Val Met Ala Asn Ala Thr Ala Leu Gly Thr Glu Val Val Arg Ser Arg 
210 215 220 

Ala Gly Ser Gly Ser Ala lie Leu Gly Phe Val Gin Phe Thr Met Gly 
225 230 235 240 

Ala Leu Val Ser Ser Leu Val Gly Leu Gly Ser Asp Lys Ala Leu Thr 
245 250 255 

Met Gly lie Ala Met Thr Ala Cys Ala Leu Leu Ala Cys Gly Cys Ala 
260 265 270 

Tyr Leu Ala Gly Arg Lys Gly lie Pro Glu Met Lys 
275 280 



<210> 129 
<211> 537 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXN00901 

<400> 129 

ttttaagtat tggtgctatc ttccggtgct gatggtacct gaatgaaaat ttctaattaa 60 

aaataccccc aaatcttcga tatagataca cgagacagtg atg cag aaa aaa caa 115 

Met Gin Lys Lys Gin 



cag ctg age acc gee ctg att atg gga ttg gca tta ttg tea gcc age 
Gin Leu Ser Thr Ala Leu lie Met Gly Leu Ala Leu Leu Ser Ala Ser 



tec gcg eta geg act gat atg tat ttg ccg gca atg cct ggt att geg 
Ser Ala Leu Ala Thr Asp Met Tyr Leu Pro Ala Met Pro Gly lie Ala 



gaa gat ttg ggg aca act gca ccg atg gtg cag tta act ctt tct tec 259 
Glu Asp Leu Gly Thr Thr Ala Pro Met Val Gin Leu Thr Leu Ser Ser 
40 45 50 
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ttt atg get gga atg gcg att ggc caa ttg ate att ggt cct ttg teg 307 
Phe Met Ala Gly Met Ala lie Gly Gin Leu lie lie Gly Pro Leu Ser 
55 60 65 

gat caa ttg gga agg aaa ggc ctg etc gtt gca ggt gcg gtg get gcg 355 
Asp Gin Leu Gly Arg Lys Gly Leu Leu Val Ala Gly Ala Val Ala Ala 
70 75 80 85 

ctg gtc get agt gtg gtg tge gcg ctg gcg ccg teg ata age gta tta 403 
Leu Val Ala Ser Val Val Cys Ala Leu Ala Pro Ser lie Ser Val Leu 
90 95 100 

gtg ate gca cgc ctg gtg cag ggg ctt ggc ggc ggt gcg tgc gtg gta 451 
Val He Ala Arg Leu Val Gin Gly Leu Gly Gly Gly Ala Cys Val Val 
105 110 115 

ttg cgc gcg ega teg tgc cag ace ttg aac gcg gae aaa agg ctg cgc 499 
Leu Arg Ala Arg Ser Cys Gin Thr Leu Asn Ala Asp Lys Arg Leu Arg 
120 125 130 

acg cct ttg cac tgc tgatgattat tcagggaatt get 537 
Thr Pro Leu His Cys 
135 



<210> 130 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Met Gin Lys Lys Gin Gin Leu Ser Thr Ala Leu He Met Gly Leu Ala 
15 10 15 

Leu Leu Ser Ala Ser Ser Ala Leu Ala Thr Asp Met Tyr Leu Pro Ala 



Met Pro Gly He Ala Glu Asp Leu Gly Thr Thr Ala Pro Met Val Gin 
35 40 45 

Leu Thr Leu Ser Ser Phe Met Ala Gly Met Ala He Gly Gin Leu He 
50 55 60 

He Gly Pro Leu Ser Asp Gin Leu Gly Arg Lys Gly Leu Leu Val Ala 



Gly Ala Val Ala Ala Leu Val Ala Ser Val Val Cys Ala Leu Ala Pro 
85 90 95 

Ser He Ser Val Leu Val He Ala Arg Leu Val Gin Gly Leu Gly Gly 
100 105 110 

Gly Ala Cys Val Val Leu Arg Ala Arg Ser Cys Gin Thr Leu Asn Ala 
115 120 125 

Asp Lys Arg Leu Arg Thr Pro Leu His Cys 
130 135 



<210> 131 
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<211> 501 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> FRXA00901 

<400> 131 

acctgaatga aaatttctaa ttaaaaatac ccccaaatct tcgatataga tacacgagac 60 

agtgatgcag aaaaaacaac agctgagcac cgccctgatt atg gga ttg gca tta 115 

Met Gly Leu Ala Leu 



ttg tea gcc age tec gcg eta gcg act gat atg tat ttg cog gca atg 
Leu Ser Ala Ser Ser Ala Leu Ala Thr Asp Met Tyr Leu Pro Ala Met 
10 15 20 

cot ggt att gcg gaa gat ttg ggg aca act gca cog atg gtg cag tta 
Pro Gly lie Ala Glu Asp Leu Gly Thr Thr Ala Pro Met Val Gin Leu 



act ctt tct tec ttt atg get gga atg gcg att ggc caa ttg ate att 
Thr Leu Ser Ser Phe Met Ala Gly Met Ala lie Gly Gin Leu lie lie 



ggt act ttg teg gat caa ttg gga agg aaa ggc ctg etc gtt gca ggt 
Gly Pro Leu Ser Asp Gin Leu Gly Arg Lys Gly Leu Leu Val Ala Gly 



gcg gtg get gcg ctg gte get agt gtg gtg tgc gcg ctg gcg ccg teg 
Ala Val Ala Ala Leu Val Ala Ser Val Val Cys Ala Leu Ala Pro Ser 



ata age gta tta gtg ate gca cgc ctg gtg cag ggg ctt ggc ggc ggt 
lie Ser Val Leu Val lie Ala Arg Leu Val Gin Gly Leu Gly Gly Gly 
90 95 100 

gcg tgc gtg gta ttg cgc gcg cga teg tgc cag acc ttg aac gcg gac 
Ala Cys Val Val Leu Arg Ala Arg Ser Cys Gin Thr Leu Asn Ala Asp 
105 110 115 

aaa agg ctg cgc acg cct ttg eac tgc tgatgattat tcagggaatt 
Lys Arg Leu Arg Thr Pro Leu His Cys 
120 125 



<210> 132 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Met Gly Leu Ala Leu Leu Ser Ala Ser Ser Ala Leu Ala Thr Asp Met 



Tyr Leu Pro Ala Met Pro Gly lie Ala Glu Asp Leu Gly Thr Thr Ala 
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20 25 30 

Pro Met Val Gin Leu Thr Leu Ser Ser Phe Met Ala Gly Met Ala lie 
35 40 45 

Gly Gin Leu lie lie Gly Pro Leu Ser Asp Gin Leu Gly Arg Lys Gly 
50 55 60 

Leu Leu Val Ala Gly Ala Val Ala Ala Leu Val Ala Ser Val Val Cys 
65 70 75 80 

Ala Leu Ala Pro Ser lie Ser Val Leu Val lie Ala Arg Leu Val Gin 
85 90 95 

Gly Leu Gly Gly Gly Ala Cys Val Val Leu Arg Ala Arg Ser Cys Gin 
100 105 110 

Thr Leu Asn Ala Asp Lys Arg Leu Arg Thr Pro Leu His Cys 
115 120 125 



<210> 133 
<211> 1299 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1276) 
<223> RXA00289 

<400> 133 

cctccccata agttcactca agcaagttct cccgaacaga ttcacccgag aagtcgacag 60 



gcg ccc gaa gca egg ttt cct gtc gtc cct ttg acc gcc atg agt ttc 
Ala Pro Glu Ala Arg Phe Pro Val Val Pro Leu Thr Ala Met Ser Phe 



gcg gca ttt gtt tat gtc acg ttc gag atg ttt gca gtt ggc etc ate 
Ala Ala Phe Val Tyr Val Thr Phe Glu Met Phe Ala Val Gly Leu He 



aag ccg atg gcc age gat ett gga gtg tea gaa tee age ate ggc etg 
Lys Pro Met Ala Ser Asp Leu Gly Val Ser Glu Ser Ser He Gly Leu 



ttg atg act gtg tat gcg act gtc gtt gee gtg gtg acg ate cct gcc 
Leu Met Thr Val Tyr Ala Thr Val Val Ala Val Val Thr He Pro Ala 



atg ttg tgg gtt tct ega ttt aac aag ege aca gtt ttc etg att act 
Met Leu Trp Val Ser Arg Phe Asn Lys Arg Thr Val Phe Leu He Thr 
70 75 80 85 



etg gca ttt ttg gcc acg ggc att gtt gtt cag gca etg ace gtt aat 403 
Leu Ala Phe Leu Ala Thr Gly He Val Val Gin Ala Leu Thr Val Asn 
90 95 100 
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tat gga atg eta gcc ate ggc cgc act ate gca gca ttg act cac ggg 
Tyr Gly Met Leu Ala lie Gly Arg Thr lie Ala Ala Leu Thr His Gly 
105 110 115 

gtg ttt tgg gca ctt gtt ggg cca atg gca gcg cgt atg tec cca ggt 
Val Phe Trp Ala Leu Val Gly Pro Met Ala Ala Arg Met Ser Pro Gly 
120 125 130 

cac act ggt cgt gca gta ggc gtt gtg teg att gga tea ace atg gcg 
His Thr Gly Arg Ala Val Gly Val Val Ser He Gly Ser Thr Met Ala 
135 140 145 

Gtg gtc gtt ggt tct cog ctg gca aca tgg ate ggt gaa etc ate gga 
Leu Val Val Gly Ser Pro Leu Ala Thr Trp He Gly Glu Leu He Gly 
150 155 160 165 

tgg cgt cct gcc acc tgg att ctt ggt gcg ctg ace att gcg gcc gtg 
Trp Arg Pro Ala Thr Trp He Leu Gly Ala Leu Thr He Ala Ala Val 
170 175 180 

get gta etc att cca acc gtt cca tea ctg cca cca ctt cca gae aeg 
Ala Val Leu He Pro Thr Val Pro Ser Leu Pro Pro Leu Pro Asp Thr 
185 190 195 

gaa tea gag tec aaa gaa aag aaa tec ctt cca tgg ggt etc att tec 
Glu Ser Glu Ser Lys Glu Lys Lys Ser Leu Pro Trp Gly Leu He Ser 
200 205 210 

ctg gtc att tte ctt etc ctt gee gtc ace ggt gtt ttt get gcc tac 
Leu Val He Phe Leu Leu Leu Ala Val Thr Gly Val Phe Ala Ala Tyr 
215 220 225 

acc tac ctt ggc etc ate ate get gaa aca gca ggg gac age tte gtg 
Thr Tyr Leu Gly Leu He He Ala Glu Thr Ala Gly Asp Ser Phe Val 
230 235 240 245 

tee att ggc ttg tte gcc tte ggt gca etc gga etc att ggc gtg aca 
Ser He Gly Leu Phe Ala Phe Gly Ala Leu Gly Leu He Gly Val Thr 
250 255 260 

gtg gca acc cga act gtg gat caa cgc atg ctg cgt gga agt gtt cac 
Val Ala Thr Arg Thr Val Asp Gin Arg Met Leu Arg Gly Ser Val His 
265 270 275 

acc acc act ttg ttt gtc att get gca att etc gga cag ate gca tte 
Thr Thr Thr Leu Phe Val He Ala Ala He Leu Gly Gin He Ala Phe 
280 285 290 

gga tta gag ggc aca eta gcc gta gta get ate tte ctt gca gtc ace 
Gly Leu Glu Gly Thr Leu Ala Val Val Ala He Phe Leu Ala Val Thr 
295 300 305 

gtg ttt ggt gga gca tac ggc get etc cca acc ctg gga acc ace ate 
Val Phe Gly Gly Ala Tyr Gly Ala Leu Pro Thr Leu Gly Thr Thr He 
310 315 320 325 

tte etc cat gcg ggt cgc gae cac cca gat act gca tec tec att tat 
Phe Leu His Ala Gly Arg Asp His Pro Asp Thr Ala Ser Ser He Tyr 
330 335 340 
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gtg gtc act tac caa gtg ggt ate gcg tct ggc gcg gca ctt ggc gcg 1171 
Val Val Thr Tyr Gin Val Gly lie Ala Ser Gly Ala Ala Leu Gly Ala 
345 350 355 

atg get gtg gat gcc gat tgg gtt get ggc act ttg tgg ate atg get 1219 
Met Ala Val Asp Ala Asp Trp Val Ala Gly Thr Leu Trp lie Met Ala 
360 365 370 



gga ctg tea ttg get tec aeg ttg gcc ttg gcg ctg tgg tec cgc ceg 
Gly Leu Ser Leu Ala Ser Thr Leu Ala Leu Ala Leu Trp Ser Arg Pro 
375 380 385 

eta ctg aag tagcagccca aattcagccc act 

Leu Leu Lys 

390 



1267 



<210> 134 
<211> 392 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Ser Thr Thr Thr Ala Pro Glu Ala Arg Phe Pro Val Val Pro Leu 
15 10 15 

Thr Ala Met Ser Phe Ala Ala Phe Val Tyr Val Thr Phe Glu Met Phe 
20 25 30 

Ala Val Gly Leu lie Lys Pro Met Ala Ser Asp Leu Gly Val Ser Glu 
35 40 45 

Ser Ser lie Gly Leu Leu Met Thr Val Tyr Ala Thr Val Val Ala Val 
50 55 60 

Val Thr lie Pro Ala Met Leu Trp Val Ser Arg Phe Asn Lys Arg Thr 
65 70 75 80 

Val Phe Leu lie Thr Leu Ala Phe Leu Ala Thr Gly lie Val Val Gin 
85 90 95 

Ala Leu Thr Val Asn Tyr Gly Met Leu Ala lie Gly Arg Thr lie Ala 
100 105 110 

Ala Leu Thr His Gly Val Phe Trp Ala Leu Val Gly Pro Met Ala Ala 
115 120 125 

Arg Met Ser Pro Gly His Thr Gly Arg Ala Val Gly Val Val Ser lie 
130 135 140 

Gly Ser Thr Met Ala Leu Val Val Gly Ser Pro Leu Ala Thr Trp lie 
145 150 155 160 

Gly Glu Leu lie Gly Trp Arg Pro Ala Thr Trp lie Leu Gly Ala Leu 
165 170 175 

Thr lie Ala Ala Val Ala Val Leu lie Pro Thr Val Pro Ser Leu Pro 
180 185 190 



Pro Leu Pro Asp Thr Glu Ser Glu Ser Lys Glu Lys Lys Ser Leu Pro 
195 200 205 



BGI-124CP 



- 167- 



Trp Gly Leu lie Ser Leu Val lie Phe Leu Leu Leu Ala Val Thr Gly 
210 215 220 

Val Phe Ala Ala Tyr Thr Tyr Leu Gly Leu He lie Ala Glu Thr Ala 
225 230 235 240 

Gly Asp Ser Phe Val Ser He Gly Leu Phe Ala Phe Gly Ala Leu Gly 
245 250 255 

Leu He Gly Val Thr Val Ala Thr Arg Thr Val Asp Gin Arg Met Leu 
260 265 270 

Arg Gly Ser Val His Thr Thr Thr Leu Phe Val He Ala Ala He Leu 
275 280 285 

Gly Gin He Ala Phe Gly Leu Glu Gly Thr Leu Ala Val Val Ala He 
290 295 300 

Phe Leu Ala Val Thr Val Phe Gly Gly Ala Tyr Gly Ala Leu Pro Thr 
305 310 315 320 

Leu Gly Thr Thr He Phe Leu His Ala Gly Arg Asp His Pro Asp Thr 
325 330 335 

Ala Ser Ser He Tyr Val Val Thr Tyr Gin Val Gly He Ala Ser Gly 
340 345 350 

Ala Ala Leu Gly Ala Met Ala Val Asp Ala Asp Trp Val Ala Gly Thr 
355 360 365 

Leu Trp He Met Ala Gly Leu Ser Leu Ala Ser Thr Leu Ala Leu Ala 
370 375 380 

Leu Trp Ser Arg Pro Leu Leu Lys 
385 390 



<210> 135 
<211> 420 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (397) 

<223> RXN01984 

<400> 135 

aggaaatgtc tcacgtcaca accttttgaa aggtggctaa gtacgcacat ttgttgtctg 60 

caatagtgcc ggtgagggag ctgtccgata ttgtgcttac atg cac gaa tct gga 115 

Met His Glu Ser Gly 



aaa aat act gtc aag gtt gtc gac teg cag gca oca caa gga cgc ggt 163 
Lys Asn Pro Val Lys Val Val Asp Ser Gin Ala Pro Gin Gly Arg Gly 



ggg cat ate ggc gga cat ate aaa cgc cgc ecg att cct agg caa acg 211 
Gly His He Gly Gly His He Lys Arg Arg Pro He Pro Arg Gin Thr 
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gaa att tec gag gtt cgt cga tat ate gtc atg act gcc etc gca etc 259 
Glu lie Ser Glu Val Arg Arg Tyr lie Val Met Thr Ala Leu Ala Leu 



ggt gge ttc gee ate ggt gtg aeg gaa ttt gtc tec atg ggt ctg etc 307 
Gly Gly Phe Ala lie Gly Val Thr Glu Phe Val Ser Met Gly Leu Leu 
55 60 65 

age geg ate gcc tec gac ttt gag ate tec gaa gac caa gee gga cac 355 
Ser Ala lie Ala Ser Asp Phe Glu He Ser Glu Asp Gin Ala Gly His 



ate ate ace ate tac gcc etc geg tgg ttg tgg gtg cec egc 
He He Thr He Tyr Ala Leu Ala Trp Leu Trp Val Pro Arg 



tgatcacagc gtttacegge aaa 



<210> 136 
<211> 99 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met His Glu Ser Gly Lys Asn Pro Val Lys Val Val Asp Ser Gin Ala 
15 10 15 

Pro Gin Gly Arg Gly Gly His He Gly Gly His He Lys Arg Arg Pro 
20 25 30 

He Pro Arg Gin Thr Glu He Ser Glu Val Arg Arg Tyr He Val Met 
35 40 45 

Thr Ala Leu Ala Leu Gly Gly Phe Ala He Gly Val Thr Glu Phe Val 
50 55 60 

Ser Met Gly Leu Leu Ser Ala He Ala Ser Asp Phe Glu He Ser Glu 
65 70 75 80 

Asp Gin Ala Gly His He He Thr He Tyr Ala Leu Ala Trp Leu Trp 
85 90 95 

Val Pro Arg 



<210> 137 
<211> 379 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (379) 

<223> FRXA01984 

<400> 137 

aggaaatgtc tcacgtcaca accttttgaa aggtggctaa gtaegcacat ttgttgtctg 60 
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aatagtgcc ggtgagggag ctgtccgata ttgtgcttac atg cac gaa tct gga 

Met His Glu Ser Gly 



aaa aat cct gtc aag gtt gtc gac teg cag gca cca caa gga cgc ggt 
Lys Asn Pro Val Lys Val Val Asp Ser Gin Ala Pro Gin Gly Arg Gly 
10 15 20 

ggg cat ate ggc gga cat ate aaa cgc cgc ccg att cct agg caa acg 
Gly His lie Gly Gly His lie Lys Arg Arg Pro lie Pro Arg Gin Thr 



gaa att tec gag gtt cgt cga tat ate gtc atg act gee etc gca etc 

Glu lie Ser Glu Val Arg Arg Tyr lie Val Met Thr Ala Leu Ala Leu 

40 45 50 

ggt ggc ttc gee ate ggt gtg acg gaa ttt gtc tec atg ggt ctg etc 

Gly Gly Phe Ala He Gly Val Thr Glu Phe Val Ser Met Gly Leu Leu 



age gcg ate gcc tec gac ttt gag ate tec gaa gac caa gee gga cac 
Ser Ala He Ala Ser Asp Phe Glu He Ser Glu Asp Gin Ala Gly His 



ate ate acc ate tac gee etc gcg 
He He Thr He Tyr Ala Leu Ala 



<210> 138 
<211> 93 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 138 

Met His Glu Ser Gly Lys Asn Pro Val Lys Val Val Asp Ser Gin Ala 
15 10 15 

Pro Gin Gly Arg Gly Gly His He Gly Gly His He Lys Arg Arg Pro 
20 25 30 

He Pro Arg Gin Thr Glu He Ser Glu Val Arg Arg Tyr He Val Met 
35 4 0 4 5 

Thr Ala Leu Ala Leu Gly Gly Phe Ala He Gly Val Thr Glu Phe Val 
50 55 60 

Ser Met Gly Leu Leu Ser Ala He Ala Ser Asp Phe Glu He Ser Glu 
65 70 75 80 

Asp Gin Ala Gly His He He Thr He Tyr Ala Leu Ala 
85 90 



<210> 139 
<211> 735 
<212> DNA 

<213> Corynebaeterium glutamieum 



<220> 
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<221> CDS 

<222> (101) . . (712) 

<223> RXA00109 

<400> 139 

aagtggggga agatttcgac aactaaccgg gcgcaaagat gaaactaatg cgtccgacca 60 

cggcgaaaag gaagtttcgc ccatctatga gaggttgaat gtg get tea gag aag 115 

Val Ala Ser Glu Lys 
1 5 

aat eta aaa ttg egt ace ttg gcg gea get get ggg gtg ttg ggc gtt 163 
Asn Leu Lys Leu Arg Thr Leu Ala Ala Ala Ala Gly Val Leu Gly Val 
10 15 20 

gge geg atg teg atg etc gtg get ceg eag get get gee eat gat gtg 211 
Gly Ala Met Ser Met Leu Val Ala Pro Gin Ala Ala Ala His Asp Val 
25 30 35 

gtg gtg gat tct aat cet gaa aat ggc agt gte gtt gat gag tte ceg 259 
Val Val Asp Ser Asn Pro Glu Asn Gly Ser Val Val Asp Glu Phe Pro 



gag acc att gag ttg gag ttt tec ggt att cet cag gat ctg tte aea 

Glu Thr lie Glu Leu Glu Phe Ser Gly lie Pro Gin Asp Leu Phe Thr 
55 60 65 

aea gtt gea ttg age aat gcg gat tec gga gag gtg tta act tct gga 

Thr Val Ala Leu Ser Asn Ala Asp Ser Gly Glu Val Leu Thr Ser Gly 



act cet cag ctt gag ggg cag cac ttg age tat gaa gtg cca tct gat 
Thr Pro Gin Leu Glu Gly Gin His Leu Ser Tyr Glu Val Pro Ser Asp 
90 95 100 

gtg cag aeg gga get ggt aac tac att ttg ggt tte cag ate act tct 
Val Gin Thr Gly Ala Gly Asn Tyr lie Leu Gly Phe Gin lie Thr Ser 
105 110 115 

tct gat ggt cac get act aaa ggt tea ate tct ttt gag gtg aea ggc 
Ser Asp Gly His Ala Thr Lys Gly Ser lie Ser Phe Glu Val Thr Gly 
120 125 130 

tet get gaa aeg aea aea gag aea aea gea gag aeg aea act gag tea 
Ser Ala Glu Thr Thr Thr Glu Thr Thr Ala Glu Thr Thr Thr Glu Ser 
135 140 145 

gea gea ace act gac ace tea gag ace acc gaa gea gag aca act gaa 
Ala Ala Thr Thr Asp Thr Ser Glu Thr Thr Glu Ala Glu Thr Thr Glu 
150 155 160 165 

aet get gat gaa act tet gga att cet gcg ceg tgg aat tgg gtt ttg 
Thr Ala Asp Glu Thr Ser Gly lie Pro Ala Pro Trp Asn Trp Val Leu 
170 175 180 

age ate gtg geg gtg ett gtt gtt gea agt gee ate gte atg atg att 
Ser lie Val Ala Val Leu Val Val Ala Ser Ala lie Val Met Met He 
185 190 195 

gea aag aat cgt aae eag aaa taagagggtt tattcaccat gaa 
Ala Lys Asn Arg Asn Gin Lys 
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200 



<210> 140 
<211> 204 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 140 

Val Ala Ser Glu Lys Asn Leu Lys Leu Arg Thr Leu Ala Ala Ala Ala 
15 10 15 

Gly Val Leu Gly Val Gly Ala Met Ser Met Leu Val Ala Pro Gin Ala 
20 25 30 

Ala Ala His Asp Val Val Val Asp Ser Asn Pro Glu Asn Gly Ser Val 
35 40 45 

Val Asp Glu Phe Pro Glu Thr lie Glu Leu Glu Phe Ser Gly lie Pro 
50 55 60 

Gin Asp Leu Phe Thr Thr Val Ala Leu Ser Asn Ala Asp Ser Gly Glu 
65 70 75 80 

Val Leu Thr Ser Gly Thr Pro Gin Leu Glu Gly Gin His Leu Ser Tyr 
85 90 95 

Glu Val Pro Ser Asp Val Gin Thr Gly Ala Gly Asn Tyr lie Leu Gly 
100 105 110 

Phe Gin lie Thr Ser Ser Asp Gly His Ala Thr Lys Gly Ser lie Ser 
115 120 125 

Phe Glu Val Thr Gly Ser Ala Glu Thr Thr Thr Glu Thr Thr Ala Glu 
130 135 140 

Thr Thr Thr Glu Ser Ala Ala Thr Thr Asp Thr Ser Glu Thr Thr Glu 
145 150 155 160 

Ala Glu Thr Thr Glu Thr Ala Asp Glu Thr Ser Gly lie Pro Ala Pro 
165 170 175 

Trp Asn Trp Val Leu Ser lie Val Ala Val Leu Val Val Ala Ser Ala 
180 185 190 

lie Val Met Met lie Ala Lys Asn Arg Asn Gin Lys 
195 200 



<210> 141 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (712) 

<223> RXA00109 

<400> 141 

aagtggggga agatttcgac aactaaccgg gcgcaaagat gaaactaatg cgtccgacca 
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cggcgaaaag gaagtttcgc ccatctatga gaggttgaat gtg get tea gag aag 

Val Ala Ser Glu Lys 



aat eta aaa ttg cgt aec ttg gcg gca get get ggg gtg ttg ggc gtt 
Asn Leu Lys Leu Arg Thr Leu Ala Ala Ala Ala Gly Val Leu Gly Val 



ggc gcg atg teg atg etc gtg get ccg cag get get gee eat gat gtg 

Gly Ala Met Ser Met Leu Val Ala Pro Gin Ala Ala Ala His Asp Val 
25 30 35 

gtg gtg gat tct aat cct gaa aat gge agt gte gtt gat gag ttc ccg 

Val Val Asp Ser Asn Pro Glu Asn Gly Ser Val Val Asp Glu Phe Pro 



gag aee att gag ttg gag ttt tec ggt att cct cag gat ctg ttc aca 
Glu Thr lie Glu Leu Glu Phe Ser Gly lie Pro Gin Asp Leu Phe Thr 



aea gtt gca ttg age aat gcg gat tec gga gag gtg tta act tct gga 
Thr Val Ala Leu Ser Asn Ala Asp Ser Gly Glu Val Leu Thr Ser Gly 



act cct cag ctt gag ggg cag eac ttg age tat gaa gtg cca tct gat 
Thr Pro Gin Leu Glu Gly Gin His Leu Ser Tyr Glu Val Pro Ser Asp 
90 95 100 

gtg cag aeg gga get ggt aac tac att ttg ggt ttc eag ate act tct 
Val Gin Thr Gly Ala Gly Asn Tyr He Leu Gly Phe Gin He Thr Ser 
105 110 115 

tct gat ggt cac get act aaa ggt tea ate tct ttt gag gtg aca ggc 
Ser Asp Gly His Ala Thr Lys Gly Ser He Ser Phe Glu Val Thr Gly 
120 125 130 

tct get gaa aeg aea aca gag aea aca gca gag aeg aca act gag tea 
Ser Ala Glu Thr Thr Thr Glu Thr Thr Ala Glu Thr Thr Thr Glu Ser 
135 140 145 

gca gca ace act gac aec tea gag aec acc gaa gca gag aca act gaa 
Ala Ala Thr Thr Asp Thr Ser Glu Thr Thr Glu Ala Glu Thr Thr Glu 
150 155 160 165 

act get gat gaa act tct gga att cct gcg ccg tgg aat tgg gtt ttg 
Thr Ala Asp Glu Thr Ser Gly He Pro Ala Pro Trp Asn Trp Val Leu 
170 175 180 

age ate gtg geg gtg ctt gtt gtt gca agt gee ate gte atg atg att 
Ser He Val Ala Val Leu Val Val Ala Ser Ala He Val Met Met He 
185 190 195 

gca aag aat cgt aac cag aaa taagagggtt tattcaccat gaa 
Ala Lys Asn Arg Asn Gin Lys 
200 



<210> 142 
<211> 204 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 142 

Val Ala Ser Glu Lys Asn Leu Lys Leu Arg Thr Leu Ala Ala Ala Ala 



Gly Val Leu Gly Val Gly Ala Met Ser Met Leu Val Ala Pro Gin Ala 
20 25 30 

Ala Ala His Asp Val Val Val Asp Ser Asn Pro Glu Asn Gly Ser Val 
35 40 45 

Val Asp Glu Phe Pro Glu Thr lie Glu Leu Glu Phe Ser Gly lie Pro 



Gin Asp Leu Phe Thr Thr Val Ala Leu Ser Asn Ala Asp Ser Gly Glu 
65 70 75 80 

Val Leu Thr Ser Gly Thr Pro Gin Leu Glu Gly Gin His Leu Ser Tyr 
85 90 95 

Glu Val Pro Ser Asp Val Gin Thr Gly Ala Gly Asn Tyr He Leu Gly 
100 105 110 

Phe Gin He Thr Ser Ser Asp Gly His Ala Thr Lys Gly Ser He Ser 
115 120 125 

Phe Glu Val Thr Gly Ser Ala Glu Thr Thr Thr Glu Thr Thr Ala Glu 
130 135 140 

Thr Thr Thr Glu Ser Ala Ala Thr Thr Asp Thr Ser Glu Thr Thr Glu 
145 150 155 160 

Ala Glu Thr Thr Glu Thr Ala Asp Glu Thr Ser Gly He Pro Ala Pro 
165 170 175 

Trp Asn Trp Val Leu Ser He Val Ala Val Leu Val Val Ala Ser Ala 
180 185 190 

He Val Met Met He Ala Lys Asn Arg Asn Gin Lys 
195 200 



<210> 143 

<211> 864 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> RXA00996 

<400> 143 

atcttaagcc ttttgtccaa ggctctgagt tcttagtggc ggtatttacc aagaagtaac 60 

acctctatct tgcacctgat ctggcgtaga ctcataagtt atg age ace gta acg 115 

Met Ser Thr Val Thr 
1 5 

gca gtg cag gtc aac ggc eta aaa gtt tec ata teg tee ggt ttt tea 163 
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Val Gin Val Asn Gly Leu Lys Val Ser lie Ser Ser Gly Phe Ser 



cgc aag aaa aca aaa acg ate ttg cat gat etc gat ttc acc gta gag 
Arg Lys Lys Thr Lys Thr lie Leu His Asp Leu Asp Phe Thr Val Glu 



acc gga aag ate acg gga ttg etg ggg cca teg ggc age gge aag aca 
Thr Gly Lys lie Thr Gly Leu Leu Gly Pro Ser Gly Ser Gly Lys Thr 



act ttg atg cgc gcg att gtg gga gtg caa aae ttc gac gge acc ett 

Thr Leu Met Arg Ala lie Val Gly Val Gin Asn Phe Asp Gly Thr Leu 
55 60 65 

gag gtg ttt gat cag ecc gca ggt get gcc tct etg cgc ggg aaa ate 

Glu Val Phe Asp Gin Pro Ala Gly Ala Ala Ser Leu Arg Gly Lys lie 



ggc tat gtc acc caa aae gcc age gta tat cac gat etg teg gtg ata 
Gly Tyr Val Thr Gin Asn Ala Ser Val Tyr His Asp Leu Ser Val lie 
90 95 100 

gaa aac etc aag tat ttc ggg get etg get aaa gga acc tec act cca 
Glu Asn Leu Lys Tyr Phe Gly Ala Leu Ala Lys Gly Thr Ser Thr Pro 
105 110 115 

ege ace ecg gaa aag att etg gag gtc tta gac ate gca gat ett get 
Arg Thr Pro Glu Lys He Leu Glu Val Leu Asp He Ala Asp Leu Ala 
120 125 130 

caa cgc caa gta tea aca eta tct ggt ggg cag cgc ggc cga gtc tee 
Gin Arg Gin Val Ser Thr Leu Ser Gly Gly Gin Arg Gly Arg Val Ser 
135 140 145 

ett gga tgt gcg ett att gee tea cca gaa etc ttg gtg atg gat gag 
Leu Gly Cys Ala Leu He Ala Ser Pro Glu Leu Leu Val Met Asp Glu 
150 155 160 165 

cca acc gtg ggt ttg gat cce att acc egg eaa gca etg tgg gaa gag 
Pro Thr Val Gly Leu Asp Pro He Thr Arg Gin Ala Leu Trp Glu Glu 
170 175 180 

ttc acc acc ate gca aaa gca ggt get gga gtg gtt ate tee agt cac 
Phe Thr Thr He Ala Lys Ala Gly Ala Gly Val Val He Ser Ser His 
185 190 195 

gtg ttg gag gaa gcc geg egg tge gac aac etc att ttg ttg cgt gat 
Val Leu Glu Glu Ala Ala Arg Cys Asp Asn Leu He Leu Leu Arg Asp 
200 205 210 

ggt egg ate ate tgg agg gga aca cce aca egc ett eta gaa gat aca 
Gly Arg He He Trp Arg Gly Thr Pro Thr Arg Leu Leu Glu Asp Thr 
215 220 225 

ggc aaa age tea tac gaa gat get ttc ttg get gee att gac ggg gta 
Gly Lys Ser Ser Tyr Glu Asp Ala Phe Leu Ala Ala He Asp Gly Val 
230 235 240 245 

agg tea tgaaeectea ctatetgctt gee 
Arg Ser 
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<210> 144 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Ser Thr Val Thr Ala Val Gin Val Asn Gly Leu Lys Val Ser lie 
15 10 15 

Ser Ser Gly Phe Ser Arg Lys Lys Thr Lys Thr lie Leu His Asp Leu 
20 25 30 

Asp Phe Thr Val Glu Thr Gly Lys lie Thr Gly Leu Leu Gly Pro Ser 
35 40 45 

Gly Ser Gly Lys Thr Thr Leu Met Arg Ala lie Val Gly Val Gin Asn 
50 55 60 

Phe Asp Gly Thr Leu Glu Val Phe Asp Gin Pro Ala Gly Ala Ala Ser 



Leu Arg Gly Lys He Gly Tyr Val Thr Gin Asn Ala Ser Val Tyr His 
85 90 95 

Asp Leu Ser Val He Glu Asn Leu Lys Tyr Phe Gly Ala Leu Ala Lys 
100 105 110 

Gly Thr Ser Thr Pro Arg Thr Pro Glu Lys He Leu Glu Val Leu Asp 
115 120 125 

He Ala Asp Leu Ala Gin Arg Gin Val Ser Thr Leu Ser Gly Gly Gin 
130 135 140 

Arg Gly Arg Val Ser Leu Gly Cys Ala Leu He Ala Ser Pro Glu Leu 
145 150 155 160 

Leu Val Met Asp Glu Pro Thr Val Gly Leu Asp Pro He Thr Arg Gin 
165 170 175 

Ala Leu Trp Glu Glu Phe Thr Thr He Ala Lys Ala Gly Ala Gly Val 
180 185 190 

Val He Ser Ser His Val Leu Glu Glu Ala Ala Arg Cys Asp Asn Leu 
195 200 205 

He Leu Leu Arg Asp Gly Arg He He Trp Arg Gly Thr Pro Thr Arg 
210 215 220 

Leu Leu Glu Asp Thr Gly Lys Ser Ser Tyr Glu Asp Ala Phe Leu Ala 
225 230 235 240 

Ala He Asp Gly Val Arg Ser 
245 



<210> 145 
<211> 2463 
<212> DNA 



BGI-124CP 



- 176- 



<213> Corynebaczerium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2440) 
<223> RXN00829 

<400> 145 

tgttttagcc atggacccca tactagggag agttttgttt tggtgctaga aaaggttcac 60 

caagcgcgaa caggcctatg caaacggtac gatatgacac atg caa aaa get gat 115 

Met Gin Lys Ala Asp 
1 5 

tec cat gat tgg att teg gtc cac ggt gcg aat gaa aac aac etc aaa 163 

Ser His Asp Trp lie Ser Val His Gly Ala Asn Glu Asn Asn Leu Lys 



aat gtg teg gtg cge ate cct aaa agg egt etc ace gtg tte aeg ggt 
Asn Val Ser Val Arg lie Pro Lys Arg Arg Leu Thr Val Phe Thr Gly 



gtg teg gga tct ggc aag tec teg ctg gtg tte ggc aca att get gcg 
Val Ser Gly Ser Gly Lys Ser Ser Leu Val Phe Gly Thr lie Ala Ala 



gaa tea cgc egg ttg ate aac gaa ace tat age act ttt gtg caa ggt 
Glu Ser Arg Arg Leu lie Asn Glu Thr Tyr Ser Thr Phe Val Gin Gly 



tte atg ccg teg atg gca agg ccc gat gtt gae eat ttg gaa ggc ate 
Phe Met Pro Ser Met Ala Arg Pro Asp Val Asp His Leu Glu Gly lie 



ace aeg gcg ate ate gtc gat cag gag eag atg ggc gca aac eca egg 
Thr Thr Ala He He Val Asp Gin Glu Gin Met Gly Ala Asn Pro Arg 
90 95 lOD 

tct aeg gtg ggt acc gca act gat gee ace gcg atg ttg cgc att ttg 
Ser Thr Val Gly Thr Ala Thr Asp Ala Thr Ala Met Leu Arg He Leu 
105 110 115 

ttt tec cga ate geg gaa cct aac gcg ggt ggc ccg gga get tat tec 
Phe Ser Arg He Ala Glu Pro Asn Ala Gly Gly Pro Gly Ala Tyr Ser 
120 125 130 

tte aac gtc ccc tct gtt tec gca tec ggc gcc ate aeg gtg gaa aag 
Phe Asn Val Pro Ser Val Ser Ala Ser Gly Ala He Thr Val Glu Lys 
135 140 145 

ggc gga aac acc aag egg gag aaa get acc tte aaa cgc aeg ggt ggc 
Gly Gly Asn Thr Lys Arg Glu Lys Ala Thr Phe Lys Arg Thr Gly Gly 
150 155 160 165 

atg tgc cca geg tgc gag ggc atg ggc agg gcc tea gae ate gae etc 
Met Cys Pro Ala Cys Glu Gly Met Gly Arg Ala Ser Asp He Asp Leu 
170 175 180 

aaa gag ett tte gae gee tec etc tee etc aac gae ggc gcc ctg ace 
Lys Glu Leu Phe Asp Ala Ser Leu Ser Leu Asn Asp Gly Ala Leu Thr 
185 190 195 
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atc ccc ggt tac acc cca ggt gga tgg agt tat egg atg tat tea gaa 739 
lie Pro Gly Tyr Thr Pro Gly Gly Trp Ser Tyr Arg Met Tyr Ser Glu 
200 205 210 

teg gge ctt ttt gat get gee aag eeg att aag gat tte aee gag gaa 787 
Ser Gly Leu Phe Asp Ala Ala Lys Pro lie Lys Asp Phe Thr Glu Glu 
215 220 225 

gaa cge eac aac tte ett tat ett gag eee aee aag atg aag ate get 835 
Glu Arg His Asn Phe Leu Tyr Leu Glu Pro Thr Lys Met Lys lie Ala 
230 235 240 245 

gge ate aac atg acc tat gag ggt ctt ate eee cge att eag aaa tec 883 
Gly lie Asn Met Thr Tyr Glu Gly Leu lie Pro Arg lie Gin Lys Ser 
250 255 260 

atg ttg tct aag gat cge gaa gge atg cag aag cat att cgt geg tte 931 
Met Leu Ser Lys Asp Arg Glu Gly Met Gin Lys His lie Arg Ala Phe 
265 270 275 

gtg gat cga geg gtt acc tte att cct tgc cct geg tgt ggt gga act 97 9 
Val Asp Arg Ala Val Thr Phe lie Pro Cys Pro Ala Cys Gly Gly Thr 
280 285 290 

cga tta geg cea cat gee ttg gag tec aag ate aat gge aaa aae ate 1027 
Arg Leu Ala Pro His Ala Leu Glu Ser Lys lie Asn Gly Lys Asn lie 
295 300 305 

get gag ttg tgc geg atg gag gtc cgt gat ttg gee aag tgg ate aaa 1075 
Ala Glu Leu Cys Ala Met Glu Val Arg Asp Leu Ala Lys Trp lie Lys 
310 315 320 325 

acg gtg gaa gee ecc teg gtt get cec etg etc acc gca ctg act gaa 1123 
Thr Val Glu Ala Pro Ser Val Ala Pro Leu Leu Thr Ala Leu Thr Glu 
330 335 340 

acc ctg gat aac tte gtg gag ate ggt ttg gge tat ate caa etc gat 1171 
Thr Leu Asp Asn Phe Val Glu lie Gly Leu Gly Tyr lie Gin Leu Asp 
345 350 355 

cge ccc get gge acg ttg tet ggt ggt gag gea eag cge acc aag atg 1219 
Arg Pro Ala Gly Thr Leu Ser Gly Gly Glu Ala Gin Arg Thr Lys Met 
360 365 370 

ate cge cat ttg gge tct gca ttg act gae gtc acc tat gtt ttt gat 1267 
He Arg His Leu Gly Ser Ala Leu Thr Asp Val Thr Tyr Val Phe Asp 
375 380 385 

gaa ccc acc gee ggt ttg cac gee tac gae att gaa cge atg aac aag 1315 
Glu Pro Thr Ala Gly Leu His Ala Tyr Asp He Glu Arg Met Asn Lys 
390 395 400 405 

ttg ctg etc gat ctt cge gat aaa gge aat ace gtt tta gtc gtg gag 1363 
Leu Leu Leu Asp Leu Arg Asp Lys Gly Asn Thr Val Leu Val Val Glu 
410 415 420 

cac aag ccg gaa ace ate gee att gca gat cat gtg gtg gae ctt ggg 1411 
His Lys Pro Glu Thr He Ala He Ala Asp His Val Val Asp Leu Gly 
425 430 435 
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cca ggt gca ggc gcg ggt gga ggt gaa att egg ttt gag ggg age gtc 

Pro Gly Ala Gly Ala Gly Gly Gly Glu lie Arg Phe Glu Gly Ser Val 
440 445 450 

gac aag ctt aaa gac age gac acc gtg act ggc etc cat ttt aat gac 

Asp Lys Leu Lys Asp Ser Asp Thr Val Thr Gly Leu His Phe Asn Asp 
455 460 465 

egg gcg tea ttg aag gaa tec gtg cgt gcg ceg eat ggc gee ctg gag 

Arg Ala Ser Leu Lys Glu Ser Val Arg Ala Pro His Gly Ala Leu Glu 

470 475 480 485 

ate cgc ggg gee gat ega aat aat ttg aac aat gtg gat gtc gat att 

lie Arg Gly Ala Asp Arg Asn Asn Leu Asn Asn Val Asp Val Asp lie 
490 495 500 

ccg etc ggc gtg ttc acg gcg att tec ggc gtt gca ggt teg ggt aag 

Pro Leu Gly Val Phe Thr Ala lie Ser Gly Val Ala Gly Ser Gly Lys 
505 510 515 

tee teg ttg att cat gag att ceg cgt gat gag teg gtt gtg ttt gte 

Ser Ser Leu He His Glu He Pro Arg Asp Glu Ser Val Val Phe Val 
520 525 530 

gat caa acc gca ate eae ggt tet aat cgt tec aat cet geg aca tat 

Asp Gin Thr Ala He His Gly Ser Asn Arg Ser Asn Pro Ala Thr Tyr 
535 540 545 

aca ggc atg ctg gat teg att cge aag get ttt gee aag gee aat gat 

Thr Gly Met Leu Asp Ser He Arg Lys Ala Phe Ala Lys Ala Asn Asp 

550 555 560 565 

gtg aaa ccg gcg ctg ttc tec cec aat tet gaa ggc geg tge cea aac 

Val Lys Pro Ala Leu Phe Ser Pro Asn Ser Glu Gly Ala Cys Pro Asn 
570 575 580 

tgt aag ggc gee ggc teg gte tat gtc gat ttg ggc atg atg get ggg 

Cys Lys Gly Ala Gly Ser Val Tyr Val Asp Leu Gly Met Met Ala Gly 
585 590 595 

gta tet teg eeg tgt gag gtg tge gag ggc aag cgt ttt gat gag tec 

Val Ser Ser Pro Cys Glu Val Cys Glu Gly Lys Arg Phe Asp Glu Ser 
600 605 610 

gtg ttg gac tac eae ttt ggt ggc aag gac ate gca gac gtg ttg ggg 

Val Leu Asp Tyr His Phe Gly Gly Lys Asp He Ala Asp Val Leu Gly 
615 620 625 

ctg teg get gee aat gcg tat gag ttt ttc gcg geg aaa gat tea aag 

Leu Ser Ala Ala Asn Ala Tyr Glu Phe Phe Ala Ala Lys Asp Ser Lys 

630 635 640 645 

att ttg cct gcg gca aag ate gca aag agg ctt gtc gac gtc ggc etc 

He Leu Pro Ala Ala Lys He Ala Lys Arg Leu Val Asp Val Gly Leu 
650 655 660 

ggc tae ate acc etc ggc eag ccg etc ace aeg ttg tec ggc ggt gaa 

Gly Tyr He Thr Leu Gly Gin Pro Leu Thr Thr Leu Ser Gly Gly Glu 
665 670 675 

cge eag cgt ttg aag etc gee acc eae atg gca gac aag gee acc acc 



BGI-124CP 



- 179- 



Arg Gin Arg Leu Lys Leu Ala Thr His Met Ala Asp Lys Ala Thr Thr 
680 685 690 

ttt att ttg gat gag ccc acc aca ggc ctg cac etc get gat gtg aaa 

Phe lie Leu Asp Glu Pro Thr Thr Gly Leu His Leu Ala Asp Val Lys 

695 700 705 

acc ttg ctg gat ctt ttt gat caa ctg gtt gat gac ggc aag tct gtc 

Thr Leu Leu Asp Leu Phe Asp Gin Leu Val Asp Asp Gly Lys Ser Val 

710 715 720 725 

ate gtc ate gaa cac cac etc ggc gtg etc get cac get gac cac ate 

lie Val lie Glu His His Leu Gly Val Leu Ala His Ala Asp His lie 
730 735 740 

att gat gtc ggc cot ggt gca ggt tct gat ggt ggc teg att gta tte 

lie Asp Val Gly Pro Gly Ala Gly Ser Asp Gly Gly Ser lie Val Phe 
745 750 755 

gag ggc age cec gcg gaa etc ate aaa act gat act eca aca gga cgc 

Glu Gly Ser Pro Ala Glu Leu lie Lys Thr Asp Thr Pro Thr Gly Arg 
760 765 770 

cac ett aaa get tat gta gat tagtttctta tggaaaacce tgg 

His Leu Lys Ala Tyr Val Asp 

775 780 



<210> 146 
<211> 780 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 146 

Met Gin Lys Ala Asp Ser His Asp Trp lie Ser Val His Gly Ala Asn 
15 10 15 

Glu Asn Asn Leu Lys Asn Val Ser Val Arg lie Pro Lys Arg Arg Leu 
20 25 30 

Thr Val Phe Thr Gly Val Ser Gly Ser Gly Lys Ser Ser Leu Val Phe 
35 40 45 

Gly Thr lie Ala Ala Glu Ser Arg Arg Leu lie Asn Glu Thr Tyr Ser 
50 55 60 

Thr Phe Val Gin Gly Phe Met Pro Ser Met Ala Arg Pro Asp Val Asp 
65 70 75 80 

His Leu Glu Gly lie Thr Thr Ala He He Val Asp Gin Glu Gin Met 
85 90 95 

Gly Ala Asn Pro Arg Ser Thr Val Gly Thr Ala Thr Asp Ala Thr Ala 
ICQ 105 110 

Met Leu Arg He Leu Phe Ser Arg He Ala Glu Pro Asn Ala Gly Gly 
115 120 125 



Pro Gly Ala Tyr Ser Phe Asn Val Pro Ser Val Ser Ala Ser Gly Ala 
130 135 140 
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lie Thr Val Glu 
145 

Lys Arg Thr Gly 



Ser Asp lie Asp 
180 

Asp Gly Ala Leu 
195 

Arg Met Tyr Ser 
210 

Asp Phe Thr Glu 
225 

Lys Met Lys lie 



Arg lie Gin Lys 
260 



His lie Arg Ala 
275 



Ala Cys Gly Gly 
290 

Asn Gly Lys Asn 
305 

Ala Lys Trp lie 



Thr Ala Leu Thr 
340 



Tyr lie Gin Leu 
355 

Gin Arg Thr Lys 
370 

Thr Tyr Val Phe 
385 

Glu Arg Met Asn 



Val Leu Val Val 
420 

Val Val Asp Leu 
435 

Phe Glu Gly Ser 
450 



Lys Gly Gly Asn 
150 

Gly Met Cys Pro 
165 

Leu Lys Glu Leu 



Thr lie Pro Gly 
200 

Glu Ser Gly Leu 
215 

Glu Glu Arg His 
230 

Ala Gly lie Asn 
245 

Ser Met Leu Ser 



Phe Val Asp Arg 
280 

Thr Arg Leu Ala 
2 95 

lie Ala Glu Leu 
310 

Lys Thr Val Glu 
325 

Glu Thr Leu Asp 



Asp Arg Pro Ala 
360 

Met lie Arg His 
375 

Asp Glu Pro Thr 
390 

Lys Leu Leu Leu 
405 

Glu His Lys Pro 



Gly Pro Gly Ala 
440 

Val Asp Lys Leu 
455 



Thr Lys Arg Glu 
155 

Ala Cys Glu Gly 
170 

Phe Asp Ala Ser 
185 

Tyr Thr Pro Gly 



Phe Asp Ala Ala 
220 

Asn Phe Leu Tyr 
235 

Met Thr Tyr Glu 
250 

Lys Asp Arg Glu 
2 65 

Ala Val Thr Phe 



Pro His Ala Leu 
300 

Cys Ala Met Glu 
315 

Ala Pro Ser Val 
330 

Asn Phe Val Glu 
345 

Gly Thr Leu Ser 



Leu Gly Ser Ala 
380 

Ala Gly Leu His 
395 

Asp Leu Arg Asp 
410 

Glu Thr He Ala 
425 

Gly Ala Gly Gly 



Lys Asp Ser Asp 
460 



Lys Ala Thr Phe 
160 

Met Gly Arg Ala 
175 

Leu Ser Leu Asn 
190 

Gly Trp Ser Tyr 
205 

Lys Pro He Lys 



Leu Glu Pro Thr 
240 



Gly Leu He Pro 
255 

Gly Met Gin Lys 
270 

lie Pro Cys Pro 
285 

Glu Ser Lys He 



Val Arg Asp Leu 

320 

Ala Pro Leu Leu 
335 

He Gly Leu Gly 
350 

Gly Gly Glu Ala 
365 

Leu Thr Asp Val 



Ala Tyr Asp He 
400 

Lys Gly Asn Thr 
415 

He Ala Asp His 
430 

Gly Glu He Arg 
445 

Thr Val Thr Gly 



Leu His Phe Asn Asp Arg Ala Ser Leu Lys Glu Ser Val Arg Ala Pro 
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His Gly Ala Leu Glu lie Arg Gly Ala Asp Arg Asn Asn Leu Asn Asn 
485 490 495 

Val Asp Val Asp He Pro Leu Gly Val Phe Thr Ala He Ser Gly Val 
500 505 510 

Ala Gly Ser Gly Lys Ser Ser Leu He His Glu He Pro Arg Asp Glu 
515 520 525 

Ser Val Val Phe Val Asp Gin Thr Ala He His Gly Ser Asn Arg Ser 
530 535 540 

Asn Pro Ala Thr Tyr Thr Gly Met Leu Asp Ser He Arg Lys Ala Phe 
545 550 555 560 

Ala Lys Ala Asn Asp Val Lys Pro Ala Leu Phe Ser Pro Asn Ser Glu 
565 570 575 

Gly Ala Cys Pro Asn Cys Lys Gly Ala Gly Ser Val Tyr Val Asp Leu 
580 585 590 

Gly Met Met Ala Gly Val Ser Ser Pro Cys Glu Val Cys Glu Gly Lys 
595 600 605 

Arg Phe Asp Glu Ser Val Leu Asp Tyr His Phe Gly Gly Lys Asp He 
610 615 620 

Ala Asp Val Leu Gly Leu Ser Ala Ala Asn Ala Tyr Glu Phe Phe Ala 
625 630 635 640 

Ala Lys Asp Ser Lys He Leu Pro Ala Ala Lys He Ala Lys Arg Leu 
645 650 655 

Val Asp Val Gly Leu Gly Tyr He Thr Leu Gly Gin Pro Leu Thr Thr 
660 665 670 

Leu Ser Gly Gly Glu Arg Gin Arg Leu Lys Leu Ala Thr His Met Ala 
675 680 685 

Asp Lys Ala Thr Thr Phe He Leu Asp Glu Pro Thr Thr Gly Leu His 
690 695 700 

Leu Ala Asp Val Lys Thr Leu Leu Asp Leu Phe Asp Gin Leu Val Asp 
705 710 715 72a 

Asp Gly Lys Ser Val He Val He Glu His His Leu Gly Val Leu Ala 
725 730 735 

His Ala Asp His He He Asp Val Gly Pro Gly Ala Gly Ser Asp Gly 
740 745 750 

Gly Ser He Val Phe Glu Gly Ser Pro Ala Glu Leu He Lys Thr Asp 
755 760 765 

Thr Pro Thr Gly Arg His Leu Lys Ala Tyr Val Asp 
770 775 780 



<210> 147 
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<211> 278 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (255) 
<223> FRXA00829 

<400> 147 

ttg gat gag ccc acc aca ggc ctg cac etc get gat gtg aaa acc ttg 48 
Leu Asp Glu Pro Thr Thr Gly Leu His Leu Ala Asp Val Lys Thr Leu 
15 10 15 

ctg gat ctt ttt gat caa ctg gtt gat gac ggc aag tct gtc ate gtc 96 
Leu Asp Leu Phe Asp Gin Leu Val Asp Asp Gly Lys Ser Val lie Val 
20 25 30 

ate gaa cac cac etc ggc gtg etc get cac get gac cac ate att gat 144 
He Glu His His Leu Gly Val Leu Ala His Ala Asp His He He Asp 
35 40 45 

gtc ggc cct ggt gca ggt tct gat ggt ggc teg att gta ttc gag ggc 192 
Val Gly Pro Gly Ala Gly Ser Asp Gly Gly Ser He Val Phe Glu Gly 
50 55 60 

age ccc gcg gaa etc ate aaa act gat act cca aca gga cgc cac ctt 240 
Ser Pro Ala Glu Leu He Lys Thr Asp Thr Pro Thr Gly Arg His Leu 
65 70 75 80 

aaa get tat gta gat tagtttctta tggaaaaccc tgg 278 
Lys Ala Tyr Val Asp 



<210> 148 
<211> 85 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Leu Asp Glu Pro Thr Thr Gly Leu His Leu Ala Asp Val Lys Thr Leu 
15 10 15 

Leu Asp Leu Phe Asp Gin Leu Val Asp Asp Gly Lys Ser Val He Val 
20 25 30 

He Glu His His Leu Gly Val Leu Ala His Ala Asp His He He Asp 
35 40 45 

Val Gly Pro Gly Ala Gly Ser Asp Gly Gly Ser He Val Phe Glu Gly 
50 55 60 

Ser Pro Ala Glu Leu He Lys Thr Asp Thr Pro Thr Gly Arg His Leu 
65 70 75 80 

Lys Ala Tyr Val Asp 



<210> 149 
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<211> 1663 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (1663) 
<223> FRXA00834 



<400> 149 

tgttttagcc atggacccca tactagggag agttttgttt tggtgctaga aaaggttcac 60 

caagcgcgaa caggcctatg caaacggtac gatatgacac atg caa aaa get gat 115 

Met Gin Lys Ala Asp 



tec cat gat tgg att teg gtc cac ggt gcg aat gaa aac aac etc aaa 
Ser His Asp Trp lie Ser Val His Gly Ala Asn Glu Asn Asn Leu Lys 



aat gtg teg gtg egc ate eet aaa agg cgt etc acc gtg ttc acg ggt 
Asn Val Ser Val Arg lie Pro Lys Arg Arg Leu Thr Val Phe Thr Gly 
25 30 35 



gtg teg gga tet ggc aag tec teg ctg gtg ttc ggc aca att get gcg 
Val Ser Gly Ser Gly Lys Ser Ser Leu Val Phe Gly Thr lie Ala Ala 



gaa tea egc egg ttg ate aac gaa ace tat age act ttt gtg caa ggt 
Glu Ser Arg Arg Leu He Asn Glu Thr Tyr Ser Thr Phe Val Gin Gly 



ttc atg ccg teg atg gea agg cce gat gtt gac cat ttg gaa ggc ate 
Phe Met Pro Ser Met Ala Arg Pro Asp Val Asp His Leu Glu Gly lie 
70 75 80 85 



acc acg gcg ate ate gtc gat cag gag cag atg ggc gca aac cea egg 
Thr Thr Ala He He Val Asp Gin Glu Gin Met Gly Ala Asn Pro Arg 
90 95 100 



tet acg gtg ggt aee gca act gat gee ace gcg atg ttg egc att ttg 
Ser Thr Val Gly Thr Ala Thr Asp Ala Thr Ala Met Leu Arg He Leu 
105 110 115 



ttt tec cga ate gcg gaa ect aac gcg ggt ggc ccg gga get tat tec 
Phe Ser Arg He Ala Glu Pro Asn Ala Gly Gly Pro Gly Ala Tyr Ser 
120 125 130 

tte aac gtc cce tet gtt tec gca tec ggc gee ate acg gtg gaa aag 
Phe Asn Val Pro Ser Val Ser Ala Ser Gly Ala He Thr Val Glu Lys 
135 140 145 



ggc gga aac acc aag egg gag aaa get acc ttc aaa egc acg ggt ggc 595 
Gly Gly Asn Thr Lys Arg Glu Lys Ala Thr Phe Lys Arg Thr Gly Gly 
150 155 160 165 



atg tgc cca gcg tgc gag ggc atg ggc agg gee tea gac ate gac etc 
Met Cys Pro Ala Cys Glu Gly Met Gly Arg Ala Ser Asp He Asp Leu 
170 175 180 



aaa gag ctt ttc gac gee tec etc tec etc aac gac ggc gee ctg aee 691 
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Lys Glu Leu Phe Asp Ala Ser Leu Ser Leu Asn Asp Gly Ala Leu Thr 
185 190 195 

ate ccc ggt tac acc cca ggt gga tgg agt tat egg atg tat tea gaa 
lie Pro Gly Tyr Thr Pro Gly Gly Trp Ser Tyr Arg Met Tyr Ser Glu 
200 205 210 

teg ggc ctt ttt gat get gee aag ccg att aag gat ttc acc gag gaa 
Ser Gly Leu Phe Asp Ala Ala Lys Pro He Lys Asp Phe Thr Glu Glu 
215 220 225 

gaa cge cac aac tte ctt tat ctt gag ccc ace aag atg aag ate get 
Glu Arg His Asn Phe Leu Tyr Leu Glu Pro Thr Lys Met Lys He Ala 
230 235 240 245 

ggc ate aac atg acc tat gag ggt ctt ate ccc egc att cag aaa tec 
Gly He Asn Met Thr Tyr Glu Gly Leu lie Pro Arg He Gin Lys Ser 
250 255 260 

atg ttg tct aag gat cge gaa ggc atg cag aag eat att cgt geg tte 
Met Leu Ser Lys Asp Arg Glu Gly Met Gin Lys His He Arg Ala Phe 
265 270 275 

gtg gat cga geg gtt acc ttc att cct tgc cct geg tgt ggt gga act 
Val Asp Arg Ala Val Thr Phe He Pro Cys Pro Ala Cys Gly Gly Thr 
280 285 290 

cga tta geg cca cat gee ttg gag tec aag ate aat ggc aaa aac ate 
Arg Leu Ala Pro His Ala Leu Glu Ser Lys He Asn Gly Lys Asn He 
295 300 305 

get gag ttg tgc geg atg gag gtc cgt gat ttg gee aag tgg ate aaa 
Ala Glu Leu Cys Ala Met Glu Val Arg Asp Leu Ala Lys Trp He Lys 
310 315 320 325 

aeg gtg gaa gee ccc teg gtt get ccc ctg etc acc gea etg act gaa 
Thr Val Glu Ala Pro Ser Val Ala Pro Leu Leu Thr Ala Leu Thr Glu 
330 335 340 

acc ctg gat aac ttc gtg gag ate ggt ttg ggc tat ate caa etc gat 
Thr Leu Asp Asn Phe Val Glu He Gly Leu Gly Tyr He Gin Leu Asp 
345 350 355 

cge ccc get ggc aeg ttg tct ggt ggt gag gea cag cge acc aag atg 
Arg Pro Ala Gly Thr Leu Ser Gly Gly Glu Ala Gin Arg Thr Lys Met 
360 365 370 

ate cge cat ttg ggc tct gea ttg act gac gtc acc tat gtt ttt gat 
He Arg His Leu Gly Ser Ala Leu Thr Asp Val Thr Tyr Val Phe Asp 
375 380 385 

gaa eec acc gee ggt ttg cac gee tac gac att gaa egc atg aac aag 
Glu Pro Thr Ala Gly Leu His Ala Tyr Asp He Glu Arg Met Asn Lys 
390 395 400 405 

ttg ctg etc gat ctt egc gat aaa ggc aat acc gtt tta gtc gtg gag 
Leu Leu Leu Asp Leu Arg Asp Lys Gly Asn Thr Val Leu Val Val Glu 
410 415 420 

cac aag ccg gaa acc ate gcc att gea gat cat gtg gtg gac ctt ggg 
His Lys Pro Glu Thr He Ala He Ala Asp His Val Val Asp Leu Gly 
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cca ggt gca ggc gcg ggt gga ggt gaa att egg ttt gag ggg age gtc 14 5 9 
Pro Gly Ala Gly Ala Gly Gly Gly Glu lie Arg Phe Glu Gly Ser Val 
440 445 450 

gac aag ctt aaa gac age gac ace gtg aet ggc etc eat ttt aat gae 1507 
Asp Lys Leu Lys Asp Ser Asp Thr Val Thr Gly Leu His Phe Asn Asp 
455 460 465 

egg gcg tea ttg aag gaa tec gtg cgt gcg ccg cat ggc gcc ctg gag 1555 
Arg Ala Ser Leu Lys Glu Ser Val Arg Ala Pro His Gly Ala Leu Glu 
470 475 480 485 

ate cgc ggg gcc gat ega aat aat ttg aac aat gtg gat gte gat att 1603 
lie Arg Gly Ala Asp Arg Asn Asn Leu Asn Asn Val Asp Val Asp lie 
490 495 500 

ccg etc ggc gtg ttc acg gcg att tec ggc gtt gca ggt teg ggt aag 1651 
Pro Leu Gly Val Phe Thr Ala lie Ser Gly Val Ala Gly Ser Gly Lys 
505 510 515 

tec teg ttg att 1663 
Ser Ser Leu lie 
520 



<210> 150 
<211> 521 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Met Gin Lys Ala Asp Ser His Asp Trp He Ser Val His Gly Ala Asn 
15 10 15 

Glu Asn Asn Leu Lys Asn Val Ser Val Arg He Pro Lys Arg Arg Leu 
20 25 30 

Thr Val Phe Thr Gly Val Ser Gly Ser Gly Lys Ser Ser Leu Val Phe 



Gly Thr He Ala Ala Glu Ser Arg Arg Leu He Asn Glu Thr Tyr Ser 
50 55 60 

Thr Phe Val Gin Gly Phe Met Pro Ser Met Ala Arg Pro Asp Val Asp 
65 70 75 80 

His Leu Glu Gly He Thr Thr Ala He He Val Asp Gin Glu Gin Met 



Gly Ala Asn Pro Arg Ser Thr Val Gly Thr Ala Thr Asp Ala Thr Ala 
100 105 110 

Met Leu Arg He Leu Phe Ser Arg He Ala Glu Pro Asn Ala Gly Gly 
115 120 125 

Pro Gly Ala Tyr Ser Phe Asn Val Pro Ser Val Ser Ala Ser Gly Ala 
130 135 140 

He Thr Val Glu Lys Gly Gly Asn Thr Lys Arg Glu Lys Ala Thr Phe 
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145 



150 



155 



160 



Lys Arg Thr Gly Gly Met Cys Pro Ala Cys Glu Gly Met Gly Arg Ala 
165 170 175 

Ser Asp He Asp Leu Lys Glu Leu Phe Asp Ala Ser Leu Ser Leu Asn 
180 185 190 

Asp Gly Ala Leu Thr He Pro Gly Tyr Thr Pro Gly Gly Trp Ser Tyr 
195 200 205 

Arg Met Tyr Ser Glu Ser Gly Leu Phe Asp Ala Ala Lys Pro He Lys 
210 215 220 

Asp Phe Thr Glu Glu Glu Arg His Asn Phe Leu Tyr Leu Glu Pro Thr 
225 230 235 240 

Lys Met Lys He Ala Gly He Asn Met Thr Tyr Glu Gly Leu He Pro 
245 250 255 

Arg He Gin Lys Ser Met Leu Ser Lys Asp Arg Glu Gly Met Gin Lys 
260 265 270 

His He Arg Ala Phe Val Asp Arg Ala Val Thr Phe He Pro Cys Pro 
275 280 285 

Ala Cys Gly Gly Thr Arg Leu Ala Pro His Ala Leu Glu Ser Lys He 
290 295 300 

Asn Gly Lys Asn He Ala Glu Leu Cys Ala Met Glu Val Arg Asp Leu 
305 310 315 320 

Ala Lys Trp He Lys Thr Val Glu Ala Pro Ser Val Ala Pro Leu Leu 
325 330 335 

Thr Ala Leu Thr Glu Thr Leu Asp Asn Phe Val Glu He Gly Leu Gly 
340 345 350 

Tyr He Gin Leu Asp Arg Pro Ala Gly Thr Leu Ser Gly Gly Glu Ala 
355 360 365 

Gin Arg Thr Lys Met He Arg His Leu Gly Ser Ala Leu Thr Asp Val 
370 375 380 

Thr Tyr Val Phe Asp Glu Pro Thr Ala Gly Leu His Ala Tyr Asp He 
385 390 395 400 

Glu Arg Met Asn Lys Leu Leu Leu Asp Leu Arg Asp Lys Gly Asn Thr 
405 410 415 

Val Leu Val Val Glu His Lys Pro Glu Thr He Ala He Ala Asp His 
420 425 430 

Val Val Asp Leu Gly Pro Gly Ala Gly Ala Gly Gly Gly Glu He Arg 
435 440 445 

Phe Glu Gly Ser Val Asp Lys Leu Lys Asp Ser Asp Thr Val Thr Gly 
450 455 460 

Leu His Phe Asn Asp Arg Ala Ser Leu Lys Glu Ser Val Arg Ala Pro 



465 



470 



475 



480 
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His Gly Ala Leu Glu He Arg Gly Ala Asp Arg Asn Asn Leu Asn Asn 
485 490 495 

Val Asp Val Asp He Pro Leu Gly Val Phe Thr Ala He Ser Gly Val 
500 505 510 

Ala Gly Ser Gly Lys Ser Ser Leu He 
515 520 



<210> 151 
<211> 864 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> RXA00995 

<400> 151 

gtcggatcat ctggagggga acacccacac gccttctaga agatacaggc aaaagctcat 60 

acgaagatgc tttcttggct gccattgacg gggtaaggtc atg aac cct cac tat 115 

Met Asn Pro His Tyr 



ctg ctt gcc acg gtc aaa cga gtc ctg ctg cag ctg aaa gcc gat aaa 
Leu Leu Ala Thr Val Lys Arg Val Leu Leu Gin Leu Lys Ala Asp Lys 



cgt tec ate gcg ctg att ctt eta gca ccc gtg gcg ttg atg teg ctg 
Arg Ser He Ala Leu He Leu Leu Ala Pro Val Ala Leu Met Ser Leu 
25 30 35 

ttt tat tac atg tat tec tee aca ecg gea ggc ace cag ctg ttt aag 
Phe Tyr Tyr Met Tyr Ser Ser Thr Pro Ala Gly Thr Gin Leu Phe Lys 



acc att tec acg gtc atg ate gca gtg ttc cec ttg atg etc atg ttt 
Thr He Ser Thr Val Met He Ala Val Phe Pro Leu Met Leu Met Phe 
55 60 65 

ttg atg acg teg gtg acg atg caa aga gaa cgc aac get gga acg etc 
Leu Met Thr Ser Val Thr Met Gin Arg Glu Arg Asn Ala Gly Thr Leu 



gag cge ttg tgg acc acg aac att cac cgc gtt gat ttg ate ggt ggc 
Glu Arg Leu Trp Thr Thr Asn He His Arg Val Asp Leu He Gly Gly 
90 95 100 

tac ggg gtg gcc ttc ggc ate atg gcg gtg gcg caa tct ttg etc atg 
Tyr Gly Val Ala Phe Gly He Met Ala Val Ala Gin Ser Leu Leu Met 
105 110 115 

gtg etc aee ett egg tat etc ctg ggt gtg gaa ace gaa teg gag tgg 
Val Leu Thr Leu Arg Tyr Leu Leu Gly Val Glu Thr Glu Ser Glu Trp 
120 125 130 

tgg att tct acg etc att get gcg ate acc ggt ctt ate gga gtg tct 
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Trp lie Ser Thr Leu lie Ala Ala lie Thr Gly Leu lie Gly Val Ser 
135 140 145 

ctt ggc ctg ttg age tct gcg ttt gcc age act gag ttc caa get ate 
Leu Gly Leu Leu Ser Ser Ala Phe Ala Ser Thr Glu Phe Gin Ala lie 
150 155 160 165 

eaa aeg ctg ccg ttg ctt att ttg cce cag ttc eta ttg tgc ggt ttg 
Gin Thr Leu Pro Leu Leu He Leu Pro Gin Phe Leu Leu Cys Gly Leu 
170 175 180 

ctg ate eca egg gat gat ctg -ccg gat gtg ttg cgc tgg gtt tct aat 
Leu lie Pro Arg Asp Asp Leu Pro Asp Val Leu Arg Trp Val Ser Asn 
185 190 195 

gtg ttg ccg ctg tee tat gca gtt gat gea gcg ctt gag gcc tea egg 
Val Leu Pro Leu Ser Tyr Ala Val Asp Ala Ala Leu Glu Ala Ser Arg 
200 205 210 

aeg gga ate gga cag eaa gta gtg gtc aac att gee ate tge gcc gcg 
Thr Gly He Gly Gin Gin Val Val Val Asn He Ala He Cys Ala Ala 
215 220 225 

ttt gcc gtg age ttc ctg ctg gtg gcg gcg eta teg atg ccg aga atg 
Phe Ala Val Ser Phe Leu Leu Val Ala Ala Leu Ser Met Pro Arg Met 
230 235 240 245 

ace cgc tagattacte ttceagcgag gtg 
Thr Arg 



<210> 152 
<211> 247 
<212> PRT 

<213> Corynebacteriuiti glutamicum 
<400> 152 

Met Asn Pro His Tyr Leu Leu Ala Thr Val Lys Arg Val Leu Leu Gin 
15 10 15 

Leu Lys Ala Asp Lys Arg Ser He Ala Leu He Leu Leu Ala Pro Val 
20 25 30 

Ala Leu Met Ser Leu Phe Tyr Tyr Met Tyr Ser Ser Thr Pro Ala Gly 
35 40 45 

Thr Gin Leu Phe Lys Thr He Ser Thr Val Met He Ala Val Phe Pro 
50 55 60 

Leu Met Leu Met Phe Leu Met Thr Ser Val Thr Met Gin Arg Glu Arg 
65 70 75 80 

Asn Ala Gly Thr Leu Glu Arg Leu Trp Thr Thr Asn He His Arg Val 
85 90 95 

Asp Leu He Gly Gly Tyr Gly Val Ala Phe Gly He Met Ala Val Ala 
100 105 110 



Gin Ser Leu Leu Met Val Leu Thr Leu Arg Tyr Leu Leu Gly Val Glu 
115 120 125 
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Thr Glu Ser Glu 
130 

Leu He Gly Val 
145 

Glu Phe Gin Ala 



Leu Leu Cys Gly 
180 



Arg Trp Val Ser 
195 

Leu Glu Ala Ser 
210 

Ala He Cys Ala 
225 

Ser Met Pro Arg 



Trp Trp He Ser 
135 

Ser Leu Gly Leu 
150 

He Gin Thr Leu 
165 

Leu Leu He Pro 



Asn Val Leu Pro 
200 

Arg Thr Gly He 
215 

Ala Phe Ala Val 
230 

Met Thr Arg 
245 



Thr Leu He Ala 
140 

Leu Ser Ser Ala 
155 

Pro Leu Leu He 
170 

Arg Asp Asp Leu 
185 

Leu Ser Tyr Ala 



Gly Gin Gin Val 
220 

Ser Phe Leu Leu 
235 



Ala He Thr Gly 



Phe Ala Ser Thr 
160 

Leu Pro Gin Phe 
175 

Pro Asp Val Leu 
190 

Val Asp Ala Ala 
205 

Val Val Asn He 



Val Ala Ala Leu 
240 



<210> 153 
<211> 1353 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> RXN00803 

<400> 153 

tcatccttcc ttagctcgcg tgagcttccc aagcgtaagc acccccgtgt gagggcataa 60 

cggccgttct gttaaagatt ggtctggcca tttcctccat atg ggg gtg tec gcg 115 

Met Gly Val Ser Ala 



ctt aac atg tct gac atg gtg gcg aac aaa egg gca cag cgt aaa gtc 
Leu Asn Met Ser Asp Met Val Ala Asn Lys Arg Ala Gin Arg Lys Val 
10 15 20 

tgg eta gcg gta get tta teg gtc ttt acg gtc gcg tgg ggt ggc aat 
Trp Leu Ala Val Ala Leu Ser Val Phe Thr Val Ala Trp Gly Gly Asn 
25 30 35 

gaa ttc act ccc ttg ctg gtg ttt tac cga ggt gaa ggg ttc ttt age 
Glu Phe Thr Pro Leu Leu Val Phe Tyr Arg Gly Glu Gly Phe Phe Ser 



aac ctg ttc ate gac ctt ttg ctg gtg ttt tat gcc ate gga gta gcg 
Asn Leu Phe He Asp Leu Leu Leu Val Phe Tyr Ala He Gly Val Ala 



gta ggt ttg ctg gca get ggt cct tta tct gac cgc tat ggc cga cgt 355 
Val Gly Leu Leu Ala Ala Gly Pro Leu Ser Asp Arg Tyr Gly Arg Arg 



BGI-124CP 



- 190- 



gcc gtc atg ttg cct gcg cca ttg ate gcg ate ttg ggt tec gcg ttg 
Ala Val Met Leu Pro Ala Pro Leu lie Ala lie Leu Gly Ser Ala Leu 
90 95 100 

att gcc teg ggt gaa gaa aec gee ate ctg att gee att ggt cga gtg 
He Ala Ser Gly Glu Glu Thr Ala He Leu He Ala He Gly Arg Val 
105 110 115 

ctg teg gga att teg gtg ggc atg gtg atg aca gcg gga ggt tec tgg 
Leu Ser Gly He Ser Val Gly Met Val Met Thr Ala Gly Gly Ser Trp 
120 125 130 

att aag gag ctt tea teg teg egg ttt gag cca ggg gtg aaa acc agt 
He Lys Glu Leu Ser Ser Ser Arg Phe Glu Pro Gly Val Lys Thr Ser 
135 140 145 

get ggt gca aaa ege gea teg atg tet ttg ace ggt ggt ttt gcg etc 
Ala Gly Ala Lys Arg Ala Ser Met Ser Leu Thr Gly Gly Phe Ala Leu 
150 155 160 165 

ggc cca gcg ctt get ggt gtg atg gca cag tgg ctg cca eta cct gga 
Gly Pro Ala Leu Ala Gly Val Met Ala Gin Trp Leu Pro Leu Pro Gly 
170 175 180 

cag ttg gca tat gtt ttg cac att att etc act ctg att ttg ttc ccg 
Gin Leu Ala Tyr Val Leu His He He Leu Thr Leu He Leu Phe Pro 
185 190 195 

ttg ctt att aca gcg ccg gaa act cgt caa tea gcg cac ctg aaa act 
Leu Leu He Thr Ala Pro Glu Thr Arg Gin Ser Ala His Leu Lys Thr 
200 205 210 

aag gga tea ttc tgg tea gat gtg ctt gtg cca tet gca eta gac aag 
Lys Gly Ser Phe Trp Ser Asp Val Leu Val Pro Ser Ala Leu Asp Lys 
215 220 225 

cga ttc ttg ttt gtg gtt get cca att gga ccg tgg gtt ttc ggt gcg 
Arg Phe Leu Phe Val Val Ala Pro He Gly Pro Trp Val Phe Gly Ala 
230 235 240 245 

gee ttc act gee tac gca gtt ttg ccg teg cag ctg cgt gac atg gtt 
Ala Phe Thr Ala Tyr Ala Val Leu Pro Ser Gin Leu Arg Asp Met Val 
250 255 260 

tet gca ecc gtt gcg tat tet gcg ctg ate get ttg gtt acc tta ggt 
Ser Ala Pro Val Ala Tyr Ser Ala Leu He Ala Leu Val Thr Leu Gly 
265 270 275 

tet gga ttt ggt ate caa caa ttc ggt cct caa ate atg ggc ace tet 
Ser Gly Phe Gly He Gin Gin Phe Gly Pro Gin He Met Gly Thr Ser 
280 285 290 

aaa act ege ggg ccg att ttg gcc atg ttc gtc aca gtc ate ggc atg 
Lys Thr Arg Gly Pro He Leu Ala Met Phe Val Thr Val He Gly Met 
295 300 305 

ate ggc gcg gtg ate gtg gtg atg aac cct cat cca tgg tgg gcg eta 
He Gly Ala Val He Val Val Met Asn Pro His Pro Trp Trp Ala Leu 
310 315 320 325 
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gtt ggc tgc atg gcc etc ggc ctg tct tat ggc ctg tgt atg ttc atg 1123 
Val Gly Cys Met Ala Leu Gly Leu Ser Tyr Gly Leu Cys Met Phe Met 
330 335 340 

ggg ttg gcg gaa act caa aac att get oca cot att gat atg gca ggc 1171 
Gly Leu Ala Glu Thr Gin Asn lie Ala Pro Pro lie Asp Met Ala Gly 
345 350 355 

ctg acg ggt att ttc tac tgc ctg acg tac gta ggt atg gtc ttt cca 1219 
Leu Thr Gly He Phe Tyr Cys Leu Thr Tyr Val Gly Met Val Phe Pro 
360 365 370 

gcc ttg atg acc tgg ttg aat caa tgg etc agt tac ccg ttc atg ctg 1267 
Ala Leu Met Thr Trp Leu Asn Gin Trp Leu Ser Tyr Pro Phe Met Leu 
375 380 385 

ggc ttt ggt gcg gtg atg gca act att tgt ctg ate att gtg agt ttt 1315 
Gly Phe Gly Ala Val Met Ala Thr He Cys Leu He He Val Ser Phe 
390 395 400 405 

agt gca cgc cga ttc tgagaaacaa ctaaagtgag cca 1353 
Ser Ala Arg Arg Phe 
410 



<210> 154 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 154 

Met Gly Val Ser Ala Leu Asn Met 
1 5 

Ala Gin Arg Lys Val Trp Leu Ala 
20 

Ala Trp Gly Gly Asn Glu Phe Thr 

35 40 



Ser Asp Met Val Ala Asn Lys Arg 
10 15 

Val Ala Leu Ser Val Phe Thr Val 
25 30 

Pro Leu Leu Val Phe Tyr Arg Gly 
45 



Glu Gly Phe Phe Ser Asn Leu Phe 
50 55 

Ala He Gly Val Ala Val Gly Leu 
65 70 

Arg Tyr Gly Arg Arg Ala Val Met 
85 



He Asp Leu Leu Leu Val Phe Tyr 
60 



Leu Ala Ala Gly Pro Leu Ser Asp 
75 80 

Leu Pro Ala Pro Leu He Ala He 
90 95 



Leu Gly Ser Ala Leu He Ala Ser Gly Glu Glu Thr Ala He Leu He 
100 105 110 

Ala He Gly Arg Val Leu Ser Gly He Ser Val Gly Met Val Met Thr 
115 120 125 

Ala Gly Gly Ser Trp He Lys Glu Leu Ser Ser Ser Arg Phe Glu Pro 
130 135 140 

Gly Val Lys Thr Ser Ala Gly Ala Lys Arg Ala Ser Met Ser Leu Thr 
145 150 155 160 
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Gly Gly Phe Ala Leu Gly Pro Ala Leu Ala Gly Val Met Ala Gin Trp 
165 170 175 

Leu Pro Leu Pro Gly Gin Leu Ala Tyr Val Leu His lie lie Leu Thr 
180 185 190 

Leu lie Leu Phe Pro Leu Leu lie Thr Ala Pro Glu Thr Arg Gin Ser 
195 200 205 

Ala His Leu Lys Thr Lys Gly Ser Phe Trp Ser Asp Val Leu Val Pro 
210 215 220 

Ser Ala Leu Asp Lys Arg Phe Leu Phe Val Val Ala Pro lie Gly Pro 
225 230 235 240 

Trp Val Phe Gly Ala Ala Phe Thr Ala Tyr Ala Val Leu Pro Ser Gin 
245 250 255 

Leu Arg Asp Met Val Ser Ala Pro Val Ala Tyr Ser Ala Leu lie Ala 
260 265 270 

Leu Val Thr Leu Gly Ser Gly Phe Gly lie Gin Gin Phe Gly Pro Gin 
275 280 285 

lie Met Gly Thr Ser Lys Thr Arg Gly Pro lie Leu Ala Met Phe Val 
290 295 300 

Thr Val lie Gly Met lie Gly Ala Val lie Val Val Met Asn Pro His 
305 310 315 320 

Pro Trp Trp Ala Leu Val Gly Cys Met Ala Leu Gly Leu Ser Tyr Gly 
325 330 335 

Leu Cys Met Phe Met Gly Leu Ala Glu Thr Gin Asn lie Ala Pro Pro 
340 345 350 

lie Asp Met Ala Gly Leu Thr Gly lie Phe Tyr Cys Leu Thr Tyr Val 
355 360 365 

Gly Met Val Phe Pro Ala Leu Met Thr Trp Leu Asn Gin Trp Leu Ser 
370 375 380 

Tyr Pro Phe Met Leu Gly Phe Gly Ala Val Met Ala Thr lie Cys Leu 
385 390 395 400 

lie lie Val Ser Phe Ser Ala Arg Arg Phe 
405 410 



<210> 155 
<211> 703 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> FRXA00803 

<400> 155 
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tcatccttcc ttagctcgcg tgagcttccc aagcgtaagc acccccgtgt gagggcataa 60 

cggccgttct gttaaagatt ggtctggcca tttcctccat atg ggg gtg tec gcg 115 

lyiet Gly Val Ser Ala 



ctt aac atg tct gac atg gtg gcg aac aaa egg gca cag cgt aaa gtc 
Leu Asn Met Ser Asp Met Val Ala Asn Lys Arg Ala Gin Arg Lys Val 



tgg eta gcg gta get tta teg gte ttt acg gtc gcg tgg ggt gge aat 
Trp Leu Ala Val Ala Leu Ser Val Phe Thr Val Ala Trp Gly Gly Asn 



gaa tte act cec ttg ctg gtg ttt tac cga ggt gaa ggg ttc ttt age 

Glu Phe Thr Pro Leu Leu Val Phe Tyr Arg Gly Glu Gly Phe Phe Ser 
40 45 50 

aac ctg ttc ate gac ctt ttg ctg gtg ttt tat gee ate gga gta gcg 

Asn Leu Phe lie Asp Leu Leu Leu Val Phe Tyr Ala lie Gly Val Ala 



gta ggt ttg ctg gca get ggt cct tta tct gac cgc tat ggc cga cgt 
Val Gly Leu Leu Ala Ala Gly Pro Leu Ser Asp Arg Tyr Gly Arg Arg 



gcc gtc atg ttg cct gcg cca ttg ate gcg ate ttg ggt tec gcg ttg 
Ala Val Met Leu Pro Ala Pro Leu lie Ala lie Leu Gly Ser Ala Leu 
90 95 100 

att gcc teg ggt gaa gaa acc gcc ate ctg att gcc att ggt cga gtg 
lie Ala Ser Gly Glu Glu Thr Ala lie Leu lie Ala lie Gly Arg Val 
105 110 115 

ctg teg gga att teg gtg ggc atg gtg atg aca gcg gga ggt tec tgg 
Leu Ser Gly lie Ser Val Gly Met Val Met Thr Ala Gly Gly Ser Trp 
120 125 130 

att aag gag ctt tea teg teg egg ttt gag eca ggg gtg aaa ace agt 
lie Lys Glu Leu Ser Ser Ser Arg Phe Glu Pro Gly Val Lys Thr Ser 
135 140 145 

get ggt gca aaa cgc gca teg atg tct ttg acc ggt ggt ttt gcg etc 
Ala Gly Ala Lys Arg Ala Ser Met Ser Leu Thr Gly Gly Phe Ala Leu 
150 155 160 165 

ggc cca gcg ctt get ggt gtg atg gca cag tgg ctg cca caa cct gga 
Gly Pro Ala Leu Ala Gly Val Met Ala Gin Trp Leu Pro Gin Pro Gly 
170 175 180 

cag ttg gca tat gtt ttg cac att att etc act ctg att ttg ttc ecg 
Gin Leu Ala Tyr Val Leu His He He Leu Thr Leu He Leu Phe Pro 
185 190 195 

ttg ctt att aca 
Leu Leu He Thr 
200 



<210> 156 
<211> 201 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Gly Val Ser Ala Leu Asn Met Ser Asp Met Val Ala Asn Lys Arg 
15 10 15 

Ala Gin Arg Lys Val Trp Leu Ala Val Ala Leu Ser Val Phe Thr Val 
20 25 30 

Ala Trp Gly Gly Asn Glu Phe Thr Pro Leu Leu Val Phe Tyr Arg Gly 
35 40 45 

Glu Gly Phe Phe Ser Asn Leu Phe lie Asp Leu Leu Leu Val Phe Tyr 
50 55 60 

Ala He Gly Val Ala Val Gly Leu Leu Ala Ala Gly Pro Leu Ser Asp 
65 70 75 80 

Arg Tyr Gly Arg Arg Ala Val Met Leu Pro Ala Pro Leu He Ala He 
85 90 95 

Leu Gly Ser Ala Leu He Ala Ser Gly Glu Glu Thr Ala He Leu He 
100 105 110 

Ala He Gly Arg Val Leu Ser Gly He Ser Val Gly Met Val Met Thr 
115 120 125 

Ala Gly Gly Ser Trp He Lys Glu Leu Ser Ser Ser Arg Phe Glu Pro 
130 135 140 

Gly Val Lys Thr Ser Ala Gly Ala Lys Arg Ala Ser Met Ser Leu Thr 
145 150 155 160 

Gly Gly Phe Ala Leu Gly Pro Ala Leu Ala Gly Val Met Ala Gin Trp 
165 170 175 

Leu Pro Gin Pro Gly Gin Leu Ala Tyr Val Leu His He He Leu Thr 
180 185 190 

Leu He Leu Phe Pro Leu Leu He Thr 
195 200 



<210> 157 
<211> 1014 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (991) 

<223> RXA01407 

<400> 157 

atccggggaa cggatcccaa agatctcctt gatgccatcg cgtttttaac ctggccagct 60 

ctggttgccc cagtgatcgc cccacttctg ggaggtcttc ttg caa gat acc att 11! 

Leu Gin Asp Thr He 
1 5 



BGI-124CP 



- 195- 



ggt tgc cga tgg ate ttc etc etc aac gtg ccc tta gga ate ate geg 
Gly Cys Arg Trp lie Phe Leu Leu Asn Val Pro Leu Gly lie lie Ala 



ate atg get gga eta ttc ate cag ccc aag aac aeg gee gtg aat gtg 
He Met Ala Gly Leu Phe He Gin Pro Lys Asn Thr Ala Val Asn Val 



aag ega ttt gat egg cca ggt ttc etc ggc gca atg ctg gtg atg gtg 
Lys Arg Phe Asp Arg Pro Gly Phe Leu Gly Ala Met Leu Val Met Val 



gcg caa gcc gtg att geg gag tta att tge age aga agt eeg gee gca 
Ala Gin Ala Val He Ala Glu Leu He Cys Ser Arg Ser Pro Ala Ala 



ctt act ate tgt gca tgc etc gte tta agt get geg gtg gta tgc ggt 
Leu Thr He Cys Ala Cys Leu Val Leu Ser Ala Ala Val Val Cys Gly 



ttt gta gtg cgc tgg ctg cga gtt cca ggc cga ctt ttt gat etc age 
Phe Val Val Arg Trp Leu Arg Val Pro Gly Arg Leu Phe Asp Leu Ser 
90 95 100 

ate atg cgc ate cca ggt ttc cga gtg ggt aat tec tee gga agt ate 
He Met Arg He Pro Gly Phe Arg Val Gly Asn Ser Ser Gly Ser He 
105 110 115 

tae cgc ttg gta ate ace gca gca eca ttc atg ttc act ttg etc ttc 
Tyr Arg Leu Val He Thr Ala Ala Pro Phe Met Phe Thr Leu Leu Phe 
120 125 130 

caa gtg gcg ttt ggg tgg tot gca aca tta gcg ggt gee atg gtg gtc 
Gin Val Ala Phe Gly Trp Ser Ala Thr Leu Ala Gly Ala Met Val Val 
135 140 145 

gca eta ttc gca ggc aac gtg gca ate aaa cet ttc aec aeg ccg ate 
Ala Leu Phe Ala Gly Asn Val Ala He Lys Pro Phe Thr Thr Pro He 
150 155 160 165 

att aaa cgc tgg aat ttc aaa eea gta ctg gtc ttt tct aac get get 
He Lys Arg Trp Asn Phe Lys Pro Val Leu Val Phe Ser Asn Ala Ala 
170 175 180 

ggc gee ttg gta ttg gca act ttt ttg ttc gtt cgt gca gat ace cca 
Gly Ala Leu Val Leu Ala Thr Phe Leu Phe Val Arg Ala Asp Thr Pro 
185 190 195 

ctg gtt etc ate gtg ctg ctg etc ttt gtt teg ggc gca tta agg tee 
Leu Val Leu He Val Leu Leu Leu Phe Val Ser Gly Ala Leu Arg Ser 
200 205 210 

etc ggt ttc age gee tac aae ace ttg cag ttt gtc gat ate tea eea 
Leu Gly Phe Ser Ala Tyr Asn Thr Leu Gin Phe Val Asp He Ser Pro 
215 220 225 

gaa caa acc age aac gcc aac gtg tta tea gca ace ctg cac caa eta 
Glu Gin Thr Ser Asn Ala Asn Val Leu Ser Ala Thr Leu His Gin Leu 
230 235 240 245 

ggc atg tet ttg ggt att geg gta gca gtc ate gee atg tec ctt gca 
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Gly Met Ser Leu Gly lie Ala Val Ala Val lie Ala Met Ser Leu Ala 
250 255 260 

ccc acc gcc aac tgg gca ttc cca ctg gca gca gcg ttg ttc etc att 
Pro Thr Ala Asn Trp Ala Phe Pro Leu Ala Ala Ala Leu Phe Leu lie 
265 270 275 

cct eta ate ggc gca eta tct ttg ect cgc gac ggc ggt gee cga gcc 
Pro Leu lie Gly Ala Leu Ser Leu Pro Arg Asp Gly Gly Ala Arg Ala 
280 285 290 

ttt tec tee tct tagaaaceea ettctgaaag gta 
Phe Ser Ser Ser 
295 



<210> 158 
<211> 297 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 158 

Leu Gin Asp Thr lie Gly Cys Arg 
1 5 

Leu Gly lie lie Ala lie Met Ala 
20 

Thr Ala Val Asn Val Lys Arg Phe 
35 40 



Trp lie Phe Leu Leu Asn Val Pro 
10 15 

Gly Leu Phe lie Gin Pro Lys Asn 
25 30 

Asp Arg Pro Gly Phe Leu Gly Ala 



Met Leu Val Met Val Ala Gin Ala Val lie Ala Glu Leu lie Cys Ser 
50 55 60 

Arg Ser Pro Ala Ala Leu Thr lie Cys Ala Cys Leu Val Leu Ser Ala 
65 70 75 80 

Ala Val Val Cys Gly Phe Val Val Arg Trp Leu Arg Val Pro Gly Arg 
85 90 95 



Leu Phe Asp Leu 
100 

Ser Ser Gly Ser 
115 

Phe Thr Leu Leu 
130 

Gly Ala Met Val 
145 

Phe Thr Thr Pro 



Phe Ser Asn Ala 
180 

Arg Ala Asp Thr 
195 



Ser lie Met Arg 



lie Tyr Arg Leu 
120 

Phe Gin Val Ala 
135 

Val Ala Leu Phe 
150 

lie lie Lys Arg 
165 

Ala Gly Ala Leu 



Pro Leu Val Leu 
200 



lie Pro Gly Phe 
105 

Val lie Thr Ala 



Phe Gly Trp Ser 
140 

Ala Gly Asn Val 
155 

Trp Asn Phe Lys 
170 

Val Leu Ala Thr 
185 

lie Val Leu Leu 



Arg Val Gly Asn 
110 

Ala Pro Phe Met 
125 

Ala Thr Leu Ala 



Ala lie Lys Pro 
160 

Pro Val Leu Val 
175 

Phe Leu Phe Val 
190 

Leu Phe Val Ser 
205 
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Gly Ala Leu Arg 
210 

Val Asp He Ser 
225 

Thr Leu His Gin 



Ala Met Ser Leu 
260 



Ala Leu Phe Leu 
275 

Gly Gly Ala Arg 
290 



Ser Leu Gly Phe 
215 

Pro Glu Gin Thr 
230 

Leu Gly Met Ser 
245 

Ala Pro Thr Ala 



He Pro Leu He 
280 

Ala Phe Ser Ser 
295 



Ser Ala Tyr Asn 
220 



Ser Asn Ala Asn 
235 

Leu Gly He Ala 
250 

Asn Trp Ala Phe 
265 

Gly Ala Leu Ser 



Ser 



Thr Leu Gin Phe 



Val Leu Ser Ala 
240 

Val Ala Val He 
255 

Pro Leu Ala Ala 
270 

Leu Pro Arg Asp 
285 



<210> 159 
<211> 324 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . , (301) 

<223> RXA01408 

<400> 159 

cgcatagagt tatctcgaaa ctaccaagac ggtttctttt ctttagatct aaggaggaga 60 

gaccgtcttt caccctttca tctgattgga catcgacgcc atg cgc aat gat egg 115 

Met Arg Asn Asp Arg 



tec ttt age gtt ccc att gcg eta ett gee gcg gga gca ctg ttt eta 
Ser Phe Ser Val Pro He Ala Leu Leu Ala Ala Gly Ala Leu Phe Leu 



gaa ate etc gae ggc aec ate ctg aea aee gea gtg cea get att get 
Glu He Leu Asp Gly Thr He Leu Thr Thr Ala Val Pro Ala He Ala 



egt gae ttc ggt att gae gcc gtg gat gtc age att gca ctg gtt get 
Arg Asp Phe Gly He Asp Ala Val Asp Val Ser He Ala Leu Val Ala 
40 45 50 

tae ttg gea gee gea gea get ggc att eeg ctg eag ggt gge 
Tyr Leu Ala Ala Ala Ala Ala Gly He Pro Leu Gin Gly Gly 



tagcggateg atttggtgtg cgc 



<210> 160 
<211> 67 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 160 
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Met Arg Asn Asp Arg Ser Phe Ser 
1 5 

Gly Ala Leu Phe Leu Glu He Leu 
20 

Val Pro Ala He Ala Arg Asp Phe 
35 40 

He Ala Leu Val Ala Tyr Leu Ala 
50 55 

Gin Gly Gly 
65 



Val Pro He Ala Leu Leu Ala Ala 
10 15 

Asp Gly Thr He Leu Thr Thr Ala 
25 30 

Gly He Asp Ala Val Asp Val Ser 
45 



Ala Ala Ala Ala Gly He Pro Leu 
60 



<210> 161 
<211> 1275 
<212> DNA 

<213> Corynebact erium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1252) 
<223> RXN01922 

<400> 161 

acactccttt ggtcacctgg tttggttgag ggaaacagac cgcccaagaa cccaagaaat 60 

cccaagaaaa catgctgctt atgaattaaa gtgagcaccc atg aga tea gga aac 115 

Met Arg Ser Gly Asn 



gcc aat cgc gtc ttc ata ggt gtt acc ate ctg ctg ttt act gca gga 
Ala Asn Arg Val Phe He Gly Val Thr He Leu Leu Phe Thr Ala Gly 



tgg gca gcc aat cat ttc gcg tea gtg ttg gtg ttg ate cgt gaa caa 
Trp Ala Ala Asn His Phe Ala Ser Val Leu Val Leu He Arg Glu Gin 



tta gac gta tea age gtg ctg gtc aac ggc get ttt ggt att tat gca 
Leu Asp Val Ser Ser Val Leu Val Asn Gly Ala Phe Gly He Tyr Ala 



etg gga ctt ett cea agt ttg etc gca ggc ggt gtg ett gee gac cgt 
Leu Gly Leu Leu Pro Ser Leu Leu Ala Gly Gly Val Leu Ala Asp Arg 



ttt ggt gcc cgc atg gtg gta etc ace gga ggt gta ctt tet gcg ctt 
Phe Gly Ala Arg Met Val Val Leu Thr Gly Gly Val Leu Ser Ala Leu 
70 75 80 85 

gga aac ett tct ctt tta gcg ttt cat gat ggt cct tec etc ctg gta 
Gly Asn Leu Ser Leu Leu Ala Phe His Asp Gly Pro Ser Leu Leu Val 
90 95 100 

gga ega ttc ate gtt ggt ctg ggc gtt gga tta gtc gtc age gcg ggc 
Gly Arg Phe He Val Gly Leu Gly Val Gly Leu Val Val Ser Ala Gly 
105 110 115 
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acc gca tgg gcg ggc aga ttg cgc gga gca age ggc gtg aca ttg gcc 
Thr Ala Trp Ala Gly Arg Leu Arg Gly Ala Ser Gly Val Thr Leu Ala 
120 125 130 

ggc att att ctg acc gcc ggt ttc atg atg ggg ccg att gtg aca agt 
Gly He He Leu Thr Ala Gly Phe Met Met Gly Pro He Val Thr Ser 
135 140 145 

ggg ttg ggg atg gcg teg aca age att att acg ccc ttt gcc ata age 
Gly Leu Gly Met Ala Ser Thr Ser He He Thr Pro Phe Ala He Ser 
150 155 160 165 

gtt gee etc teg ctg ate gcg gtg gtt gtg gga ttt gcg ett ggc gat 
Val Ala Leu Ser Leu He Ala Val Val Val Gly Phe Ala Leu Gly Asp 
170 175 180 

gcc cgc age acc ccg age gca ctt ggc gca tec age gga ate aaa eac 
Ala Arg Ser Thr Pro Ser Ala Leu Gly Ala Ser Ser Gly He Lys His 
185 190 195 

gaa cga age atg aaa aag gcc etc gcg gtg tec ttg ccg atg gca att 
Glu Arg Ser Met Lys Lys Ala Leu Ala Val Ser Leu Pro Met Ala He 
200 205 210 

tgg gtg ttc age tge ate acc ace tec ctg ate gtg atg tee gcg cgc 
Trp Val Phe Ser Cys He Thr Thr Ser Leu He Val Met Ser Ala Arg 
215 220 225 

ate gae tec ace ttc ggc aac gcc att ett etc ccc gga ate ggc gcg 
He Asp Ser Thr Phe Gly Asn Ala He Leu Leu Pro Gly He Gly Ala 
230 235 240 245 

gcg ate gcc ttc age gca ggc ctg ate gca caa ttt tta ggt agg aaa 
Ala He Ala Phe Ser Ala Gly Leu He Ala Gin Phe Leu Gly Arg Lys 
250 255 260 

ttc gcg tgg ggt egt ggc tec gga ate gtg ggc gcg ctg tgt gee etc 
Phe Ala Trp Gly Arg Gly Ser Gly He Val Gly Ala Leu Cys Ala Leu 
265 270 275 

gcg ggt ttt gcg ctg gca get ttt ggt ggc gae tec att cca gtg tgg 
Ala Gly Phe Ala Leu Ala Ala Phe Gly Gly Asp Ser He Pro Val Trp 
280 285 290 

ett ttc gtt ate gcc teg ate ctg ttc ggc ace gca tat ggc etc tge 
Leu Phe Val He Ala Ser He Leu Phe Gly Thr Ala Tyr Gly Leu Cys 
295 300 305 

ctg cgc gaa ggc etc etc age ate gaa act tac acg cca etc aac cga 
Leu Arg Glu Gly Leu Leu Ser He Glu Thr Tyr Thr Pro Leu Asn Arg 
310 315 320 325 

egt ggc acc ggc ate ggc ate tat tat gtg ttc acg tat ttg gga ttc 
Arg Gly Thr Gly He Gly He Tyr Tyr Val Phe Thr Tyr Leu Gly Phe 
330 335 340 

ggg ctg cca gtg ctt etc gae gcc etc etc ccg cae ctt ggc gcc tec 
Gly Leu Pro Val Leu Leu Asp Ala Leu Leu Pro His Leu Gly Ala Ser 
345 350 355 

att ccg ctg tac gcg ctg gcg gcg etc gee ctt ggc tec gca gta ate 
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Ile Pro Leu Tyr Ala Leu Ala Ala Leu Ala Leu Gly Ser Ala Val lie 
360 365 370 

cgc ggc gta caa ate aag cgc ggg tat gtg gtt tagatttcta cctacgacct 1272 
Arg Gly Val Gin lie Lys Arg Gly Tyr Val Val 
375 380 



<210> 162 
<211> 384 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Arg Ser Gly Asn Ala Asn Arg Val Phe He Gly Val Thr He Leu 
15 10 15 

Leu Phe Thr Ala Gly Trp Ala Ala Asn His Phe Ala Ser Val Leu Val 
20 25 30 

Leu He Arg Glu Gin Leu Asp Val Ser Ser Val Leu Val Asn Gly Ala 
35 40 45 

Phe Gly He Tyr Ala Leu Gly Leu Leu Pro Ser Leu Leu Ala Gly Gly 
50 55 60 

Val Leu Ala Asp Arg Phe Gly Ala Arg Met Val Val Leu Thr Gly Gly 
65 70 75 80 

Val Leu Ser Ala Leu Gly Asn Leu Ser Leu Leu Ala Phe His Asp Gly 
85 90 95 

Pro Ser Leu Leu Val Gly Arg Phe He Val Gly Leu Gly Val Gly Leu 
100 105 110 

Val Val Ser Ala Gly Thr Ala Trp Ala Gly Arg Leu Arg Gly Ala Ser 
115 120 125 

Gly Val Thr Leu Ala Gly He He Leu Thr Ala Gly Phe Met Met Gly 
130 135 140 

Pro He Val Thr Ser Gly Leu Gly Met Ala Ser Thr Ser He He Thr 
145 150 155 160 

Pro Phe Ala He Ser Val Ala Leu Ser Leu He Ala Val Val Val Gly 
165 170 175 

Phe Ala Leu Gly Asp Ala Arg Ser Thr Pro Ser Ala Leu Gly Ala Ser 
180 185 190 

Ser Gly He Lys His Glu Arg Ser Met Lys Lys Ala Leu Ala Val Ser 
195 200 205 

Leu Pro Met Ala He Trp Val Phe Ser Cys He Thr Thr Ser Leu He 
210 215 220 



Val Met Ser Ala Arg He Asp Ser Thr Phe Gly Asn Ala He Leu Leu 
225 230 235 240 
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Pro Gly lie Gly 



Phe Leu Gly Arg 
260 



Ala Leu Cys Ala 
275 

Ser He Pro Val 
290 

Ala Tyr Gly Leu 
305 

Thr Pro Leu Asn 



Thr Tyr Leu Gly 
340 

His Leu Gly Ala 
355 

Gly Ser Ala Val 
370 



Ala Ala He Ala 
245 

Lys Phe Ala Trp 



Leu Ala Gly Phe 
280 

Trp Leu Phe Val 
295 

Cys Leu Arg Glu 
310 

Arg Arg Gly Thr 
325 

Phe Gly Leu Pro 



Ser He Pro Leu 
360 

He Arg Gly Val 
375 



Phe Ser Ala Gly 
250 

Gly Arg Gly Ser 
265 

Ala Leu Ala Ala 



He Ala Ser He 
300 



Gly Leu Leu Ser 
315 

Gly He Gly He 
330 

Val Leu Leu Asp 
345 

Tyr Ala Leu Ala 



Gin He Lys Arg 
380 



Leu He Ala Gin 
255 

Gly He Val Gly 
270 

Phe Gly Gly Asp 
285 

Leu Phe Gly Thr 



He Glu Thr Tyr 
320 

Tyr Tyr Val Phe 
335 

Ala Leu Leu Pro 
350 

Ala Leu Ala Leu 
365 

Gly Tyr Val Val 



<210> 163 
<211> 1130 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (1107) 
<223> FRXA01922 

<400> 163 

ctg ctg ttt act gca gga tgg gca gcc aat cat ttc gcg tea gtg ttg 
Leu Leu Phe Thr Ala Gly Trp Ala Ala Asn His Phe Ala Ser Val Leu 



gtg ttg ate cgt gaa caa tta gac gta tea age gtg ctg gte aac ggc 
Val Leu He Arg Glu Gin Leu Asp Val Ser Ser Val Leu Val Asn Gly 



get ttt ggt att tat gca ctg gga ctt ctt cca agt ttg etc gca gge 

Ala Phe Gly He Tyr Ala Leu Gly Leu Leu Pro Ser Leu Leu Ala Gly 
35 40 45 

ggt gtg ett gee gac egt ttt ggt gcc egc atg gtg gta etc ace gga 

Gly Val Leu Ala Asp Arg Phe Gly Ala Arg Met Val Val Leu Thr Gly 



ggt gta ctt tet gcg ett gga aac ett tet ctt tta gcg ttt eat gat 
Gly Val Leu Ser Ala Leu Gly Asn Leu Ser Leu Leu Ala Phe His Asp 
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ggt cct tec etc ctg gta gga cga ttc ate gtt ggt ctg ggc gtt gga 
Gly Pro Ser Leu Leu Val Gly Arg Phe He Val Gly Leu Gly Val Gly 
85 90 95 

tta gtc gtc age gcg ggc acc gca tgg gcg ggc aga ttg cgc gga gca 
Leu Val Val Ser Ala Gly Thr Ala Trp Ala Gly Arg Leu Arg Gly Ala 
100 105 110 

age ggc gtg aca ttg gcc ggc att att ctg acc gee ggt ttc atg atg 
Ser Gly Val Thr Leu Ala Gly He He Leu Thr Ala Gly Phe Met Met 
115 120 125 

ggg ccg att gtg aca agt ggg ttg ggg atg gcg teg aca age att att 
Gly Pro He Val Thr Ser Gly Leu Gly Met Ala Ser Thr Ser He He 
130 135 140 

acg CCG ttt gcc ata age gtt gcc etc teg ctg ate gcg gtg gtt gtg 
Thr Pro Phe Ala He Ser Val Ala Leu Ser Leu He Ala Val Val Val 
145 150 155 160 

gga ttt gcg ett ggc gat gcc cgc age acc ccg age gca ett ggc gca 
Gly Phe Ala Leu Gly Asp Ala Arg Ser Thr Pro Ser Ala Leu Gly Ala 
165 170 175 

tee age gga ate aaa eac gaa cga age atg aaa aag gee etc gcg gtg 
Ser Ser Gly He Lys His Glu Arg Ser Met Lys Lys Ala Leu Ala Val 
180 IBS 190 

tee ttg ccg atg gca att tgg gtg ttc age tge ate acc acc tec ctg 
Ser Leu Pro Met Ala He Trp Val Phe Ser Cys He Thr Thr Ser Leu 
195 200 205 

ate gtg atg tee gcg egc ate gac tec acc ttc ggc aac gee att ett 
He Val Met Ser Ala Arg He Asp Ser Thr Phe Gly Asn Ala He Leu 
210 215 220 

etc cce gga ate ggc gcg gcg ate gee tte age gca ggc ctg ate gca 
Leu Pro Gly He Gly Ala Ala He Ala Phe Ser Ala Gly Leu He Ala 
225 230 235 240 

caa ttt tta ggt agg aaa tte gcg tgg ggt cgt ggc tee gga ate gtg 
Gin Phe Leu Gly Arg Lys Phe Ala Trp Gly Arg Gly Ser Gly He Val 
245 250 255 

ggc gcg ctg tgt gee etc gcg ggt ttt gcg ctg gca get ttt ggt ggc 
Gly Ala Leu Cys Ala Leu Ala Gly Phe Ala Leu Ala Ala Phe Gly Gly 
260 265 270 

gac tec att cca gtg tgg ett ttc gtt ate gee teg ate ctg ttc ggc 
Asp Ser He Pro Val Trp Leu Phe Val He Ala Ser He Leu Phe Gly 
275 2&0 285 

ace gca tat ggc etc tgc ctg cgc gaa ggc etc etc age ate gaa act 
Thr Ala Tyr Gly Leu Cys Leu Arg Glu Gly Leu Leu Ser He Glu Thr 
290 295 300 

tac acg cca etc aac cga egt ggc acc ggc ate ggc ate tat tat gtg 
Tyr Thr Pro Leu Asn Arg Arg Gly Thr Gly He Gly He Tyr Tyr Val 
305 310 315 320 
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ttc acg tat ttg gga ttc ggg ctg cca gtg ctt etc gac gcc etc etc 
Phe Thr Tyr Leu Gly Phe Gly Leu Pro Val Leu Leu Asp Ala Leu Leu 
325 330 335 

cog cac ctt ggc gcc tec att ceg ctg tac gcg ctg gcg gcg etc gcc 
Pro His Leu Gly Ala Ser lie Pro Leu Tyr Ala Leu Ala Ala Leu Ala 
340 345 350 

ctt ggc tec gca gta ate cge ggc gta caa ate aag cgc ggg tat gtg 
Leu Gly Ser Ala Val He Arg Gly Val Gin He Lys Arg Gly Tyr Val 
355 360 365 

gtt tagatttcta eetacgacet gaa 
Val 



<210> 164 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Leu Leu Phe Thr Ala Gly Trp Ala Ala Asn His Phe Ala Ser Val Leu 
15 10 15 

Val Leu He Arg Glu Gin Leu Asp Val Ser Ser Val Leu Val Asn Gly 
20 25 30 

Ala Phe Gly He Tyr Ala Leu Gly Leu Leu Pro Ser Leu Leu Ala Gly 
35 40 45 

Gly Val Leu Ala Asp Arg Phe Gly Ala Arg Met Val Val Leu Thr Gly 
50 55 60 

Gly Val Leu Ser Ala Leu Gly Asn Leu Ser Leu Leu Ala Phe His Asp 
65 70 75 80 

Gly Pro Ser Leu Leu Val Gly Arg Phe He Val Gly Leu Gly Val Gly 
85 90 95 

Leu Val Val Ser Ala Gly Thr Ala Trp Ala Gly Arg Leu Arg Gly Ala 
100 105 110 

Ser Gly Val Thr Leu Ala Gly He He Leu Thr Ala Gly Phe Met Met 
115 120 125 

Gly Pro He Val Thr Ser Gly Leu Gly Met Ala Ser Thr Ser He He 
130 135 140 

Thr Pro Phe Ala He Ser Val Ala Leu Ser Leu He Ala Val Val Val 
145 150 155 160 

Gly Phe Ala Leu Gly Asp Ala Arg Ser Thr Pro Ser Ala Leu Gly Ala 
165 170 175 

Ser Ser Gly He Lys His Glu Arg Ser Met Lys Lys Ala Leu Ala Val 
180 185 190 



Ser Leu Pro Met Ala He Trp Val Phe Ser Cys He Thr Thr Ser Leu 
195 200 205 
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Ile Val Met Ser 
210 

Leu Pro Gly lie 
225 

Gin Phe Leu Gly 



Gly Ala Leu Cys 
260 



Asp Ser lie Pro 
275 

Thr Ala Tyr Gly 
290 

Tyr Thr Pro Leu 
305 

Phe Thr Tyr Leu 



Pro His Leu Gly 
340 



Leu Gly Ser Ala 
355 



Ala Arg lie Asp 
215 

Gly Ala Ala lie 
230 

Arg Lys Phe Ala 
245 

Ala Leu Ala Gly 



Val Trp Leu Phe 
280 



Leu Cys Leu Arg 
295 



Asn Arg Arg Gly 
310 

Gly Phe Gly Leu 
325 

Ala Ser lie Pro 



Val lie Arg Gly 
360 



Ser Thr Phe Gly 
220 

Ala Phe Ser Ala 
235 

Trp Gly Arg Gly 
250 

Phe Ala Leu Ala 
265 

Val He Ala Ser 



Glu Gly Leu Leu 
300 



Thr Gly He Gly 
315 

Pro Val Leu Leu 
330 

Leu Tyr Ala Leu 
345 

Val Gin He Lys 



Asn Ala He Leu 



Gly Leu He Ala 
240 



Ser Gly He Val 
255 



Ala Phe Gly Gly 
270 

He Leu Phe Gly 
285 

Ser He Glu Thr 



He Tyr Tyr Val 
320 

Asp Ala Leu Leu 
335 

Ala Ala Leu Ala 
350 

Arg Gly Tyr Val 
365 



Val 



<210> 165 
<211> 362 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (339) 
<223> RXA02060 



<400> 165 

gaa ttt gcc cgc att ttg aag oca aag gga cag gtc ate gtg ctt acc 
Glu Phe Ala Arg He Leu Lys Pro Lys Gly Gin Val He Val Leu Thr 
15 10 15 

gca gat acc ggc cac ttg get gag ctt cgt gaa cca ctg ggc ate att 
Ala Asp Thr Gly His Leu Ala Glu Leu Arg Glu Pro Leu Gly He He 
20 25 30 



gat gtg gag gcc ggc aaa gtt gat cgc atg ate gaa caa gcg gca ggc 
Asp Val Glu Ala Gly Lys Val Asp Arg Met He Glu Gin Ala Ala Gly 
35 40 45 



cac etc aag cca gtt ggc gaa aga gac ttg gtg gaa ttt gaa atg ctg 192 
His Leu Lys Pro Val Gly Glu Arg Asp Leu Val Glu Phe Glu Met Leu 
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ctg gat caa aaa tec att gca tct cag ate ggt atg age cct tct gca 
Leu Asp Gin Lys Ser He Ala Ser Gin He Gly Met Ser Pro Ser Ala 
65 70 75 80 

cgc cac att aag cct gag get ttg geg gaa cgc ate gcc get eta cca 
Arg His He Lys Pro Glu Ala Leu Ala Glu Arg He Ala Ala Leu Pro 
85 90 95 

gaa caa atg aag gtt aca gee egg gee aag ate ace agg ctg gaa cgc 
Glu Gin Met Lys Val Thr Ala Arg Ala Lys He Thr Arg Leu Glu Arg 
100 105 110 

ate taactettat cteactgggc ctt 
He 



<210> 166 
<211> 113 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 166 

Glu Phe Ala Arg He Leu Lys Pro Lys Gly Gin Val He Val Leu Thr 
15 10 15 

Ala Asp Thr Gly His Leu Ala Glu Leu Arg Glu Pro Leu Gly He He 
20 25 30 

Asp Val Glu Ala Gly Lys Val Asp Arg Met He Glu Gin Ala Ala Gly 
35 40 45 

His Leu Lys Pro Val Gly Glu Arg Asp Leu Val Glu Phe Glu Met Leu 
50 55 60 

Leu Asp Gin Lys Ser He Ala Ser Gin He Gly Met Ser Pro Ser Ala 
65 70 75 80 

Arg His He Lys Pro Glu Ala Leu Ala Glu Arg He Ala Ala Leu Pro 
85 90 95 

Glu Gin Met Lys Val Thr Ala Arg Ala Lys He Thr Arg Leu Glu Arg 
100 105 110 



<210> 167 
<211> 1395 
<212> DNA 

<213> Corynebaeterium glutamieum 

<220> 
<221> CDS 

<222> (101) . . (1372) 
<223> RXN01936 



<400> 167 

gcgeggtgae accacagecg ttgtcagcgg cgettggtct gtggaggate gcegaggtta 60 
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ctaacaaata ggcccaacaa agaggtctaa gctctacctg gtg agt ttc cga gat 

Val Ser Phe Arg Asp 



att ttc get gac acc aga ccg ctg aaa gaa ccg gcc ttc aaa cgc etc 
He Phe Ala Asp Thr Arg Pro Leu Lys Glu Pro Ala Phe Lys Arg Leu 



tgg ctt ggc aat gtt gcc acc gtc att ggt gcc caa tta act gtt gtt 
Trp Leu Gly Asn Val Ala Thr Val He Gly Ala Gin Leu Thr Val Val 
25 30 35 

gcc gtt ccg gtg cag att tac caa atg act ggg tec tec ggc tat gtg 
Ala Val Pro Val Gin He Tyr Gin Met Thr Gly Ser Ser Gly Tyr Val 



ggc ttg acc ggg ctt ttt ggc ctt att cct ttg gtt att ttt ggc ctt 
Gly Leu Thr Gly Leu Phe Gly Leu He Pro Leu Val He Phe Gly Leu 
55 60 65 

tat ggt gga tec att gcg gat get ttt gat aaa cgc ate gtg ctg ate 
Tyr Gly Gly Ser He Ala Asp Ala Phe Asp Lys Arg He Val Leu He 
70 75 80 , 85 

tgc acc aeg ate ggc atg tgt gtc acc act gcc ggt ttt tgg gtg ctg 
Cys Thr Thr He Gly Met Cys Val Thr Thr Ala Gly Phe Trp Val Leu 
90 95 100 

acc att tta ggc aat gag aat att tgg etc ctg tta ata aac ttt tet 
Thr He Leu Gly Asn Glu Asn He Trp Leu Leu Leu He Asn Phe Ser 
105 110 115 

tta cag cag gca ttt ttc gcg gtg aat caa ccc acc cga acg gcg ate 
Leu Gin Gin Ala Phe Phe Ala Val Asn Gin Pro Thr Arg Thr Ala He 
120 125 130 

ctt cga agt att ttg ccg att gat caa tta gcg teg gca aca tea ctg 
Leu Arg Ser He Leu Pro He Asp Gin Leu Ala Ser Ala Thr Ser Leu 
135 140 145 

aat atg ctg etc atg cag acc ggc gca ate gtt ggc ccg ctg ate gca 
Asn Met Leu Leu Met Gin Thr Gly Ala He Val Gly Pro Leu He Ala 
150 155 160 155 

ggt gcg ttg att ccg ctg ate ggt ttc ggg tgg ctg tat ttc ctt gat 
Gly Ala Leu He Pro Leu He Gly Phe Gly Trp Leu Tyr Phe Leu Asp 
170 175 180 

gtt gtc tec ate ate ccc aca ctg tgg get gta tgg tea ctg cct teg 
Val Val Ser He He Pro Thr Leu Trp Ala Val Trp Ser Leu Pro Ser 
185 190 195 

ate aag cea tee ggc aag gtg atg aag get ggt ttc gee agt gtg gtg 
He Lys Pro Ser Gly Lys Val Met Lys Ala Gly Phe Ala Ser Val Val 
200 205 210 

gat ggc ctg aag tat ttg get ggc caa ccc gtg ttg ttg atg gtg atg 
Asp Gly Leu Lys Tyr Leu Ala Gly Gin Pro Val Leu Leu Met Val Met 
215 220 225 
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gtg ctg gat ctt ate gcc atg att ttc ggc atg cca cgt gcg ctt tac 
Val Leu Asp Leu He Ala Met He Phe Gly Met Pro Arg Ala Leu Tyr 
230 235 240 245 

ccc gag ate gca gaa gtg aac ttc ggt ggg ggt gac gcc ggt gca acg 
Pro Glu He Ala Glu Val Asn Phe Gly Gly Gly Asp Ala Gly Ala Thr 
250 255 260 

atg ctg gcg ttc atg tac tea tec atg get gtt ggc gca gtt ctt ggc 
Met Leu Ala Phe Met Tyr Ser Ser Met Ala Val Gly Ala Val Leu Gly 
265 270 275 

ggc gtg ctg tet ggt tgg gtg gcc egg att age cgc cag ggt gtt gca 
Gly Val Leu Ser Gly Trp Val Ala Arg He Ser Arg Gin Gly Val Ala 
280 285 290 

gtt tat tgg tgc ate ate gee tgg ggc gca gcc gtt get ttg ggt ggt 
Val Tyr Trp Cys He He Ala Trp Gly Ala Ala Val Ala Leu Gly Gly 
295 300 305 

gtg gca att gtt gtc age ccc ggc gcg gtg act gcg tgg gcg tgg atg 
Val Ala He Val Val Ser Pro Gly Ala Val Thr Ala Trp Ala Trp Met 
310 315 320 325 

ttc ate ate atg atg gtc att ggt ggc atg get gac atg ttc age teg 
Phe He He Met Met Val He Gly Gly Met Ala Asp Met Phe Ser Ser 
330 335 340 

gca gtt cga aac get att ttg cag cag tet get gcg gaa cat gtg cag 
Ala Val Arg Asn Ala He Leu Gin Gin Ser Ala Ala Glu His Val Gin 
345 350 355 

ggc cga ate caa ggt gtg tgg ate ate gtc gtg gtg ggt gga ect cgt 
Gly Arg He Gin Gly Val Trp He He Val Val Val Gly Gly Pro Arg 
360 365 370 

tta get gac gtc ctt cac ggt tgg gcc get gag ccc etc ggc gca ggt 
Leu Ala Asp Val Leu His Gly Trp Ala Ala Glu Pro Leu Gly Ala Gly 
375 380 385 

tgg acg gta tta tgg ggc gga gta gcg gtg gtt gta etc act gca att 
Trp Thr Val Leu Trp Gly Gly Val Ala Val Val Val Leu Thr Ala He 
390 395 400 405 

tgt atg gtg gcg gtg ect aaa ttc tgg aaa tac gag aaa cca aaa att 
Cys Met Val Ala Val Pro Lys Phe Trp Lys Tyr Glu Lys Pro Lys He 
410 415 420 

acc ggc ate taaatactta tecatgecca ttt 
Thr Gly He 



1315 



<210> 168 
<211> 424 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 168 

Val Ser Phe Arg Asp He Phe Ala Asp Thr Arg Pro Leu Lys Glu Pro 
15 10 15 
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Ala Phe Lys Arg Leu Trp Leu Gly Asn Val Ala Thr Val lie Gly Ala 
20 25 30 

Gin Leu Thr Val Val Ala Val Pro Val Gin He Tyr Gin Met Thr Gly 



Ser Ser Gly Tyr Val Gly Leu Thr Gly Leu Phe Gly Leu He Pro Leu 
50 55 60 

Val He Phe Gly Leu Tyr Gly Gly Ser He Ala Asp Ala Phe Asp Lys 
65 70 75 80 

Arg He Val Leu He Cys Thr Thr He Gly Met Cys Val Thr Thr Ala 
85 90 95 

Gly Phe Trp Val Leu Thr He Leu Gly Asn Glu Asn He Trp Leu Leu 
100 105 110 

Leu He Asn Phe Ser Leu Gin Gin Ala Phe Phe Ala Val Asn Gin Pro 
115 120 125 

Thr Arg Thr Ala He Leu Arg Ser He Leu Pro He Asp Gin Leu Ala 
130 135 140 

Ser Ala Thr Ser Leu Asn Met Leu Leu Met Gin Thr Gly Ala He Val 
145 150 155 160 

Gly Pro Leu He Ala Gly Ala Leu He Pro Leu He Gly Phe Gly Trp 
165 170 175 

Leu Tyr Phe Leu Asp Val Val Ser He He Pro Thr Leu Trp Ala Val 
180 185 190 

Trp Ser Leu Pro Ser He Lys Pro Ser Gly Lys Val Met Lys Ala Gly 
195 200 205 

Phe Ala Ser Val Val Asp Gly Leu Lys Tyr Leu Ala Gly Gin Pro Val 
210 215 220 

Leu Leu Met Val Met Val Leu Asp Leu He Ala Met He Phe Gly Met 
225 230 235 240 

Pro Arg Ala Leu Tyr Pro Glu He Ala Glu Val Asn Phe Gly Gly Gly 
245 250 255 

Asp Ala Gly Ala Thr Met Leu Ala Phe Met Tyr Ser Ser Met Ala Val 
260 265 270 

Gly Ala Val Leu Gly Gly Val Leu Ser Gly Trp Val Ala Arg He Ser 
275 280 285 

Arg Gin Gly Val Ala Val Tyr Trp Cys He He Ala Trp Gly Ala Ala 
290 295 300 

Val Ala Leu Gly Gly Val Ala He Val Val Ser Pro Gly Ala Val Thr 
305 310 315 320 

Ala Trp Ala Trp Met Phe He He Met Met Val He Gly Gly Met Ala 
325 330 335 
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Asp Met Phe Ser 
340 

Ala Glu His Val 
355 

Val Gly Gly Pro 
370 

Pro Leu Gly Ala 
385 

Val Leu Thr Ala 



Glu Lys Pro Lys 
420 



Ser Ala Val Arg 



Gin Gly Arg lie 
360 



Arg Leu Ala Asp 
375 

Gly Trp Thr Val 
390 

lie Cys Met Val 
405 

He Thr Gly He 



Asn Ala He Leu 
345 

Gin Gly Val Trp 



Val Leu His Gly 
38 0 

Leu Trp Gly Gly 
395 

Ala Val Pro Lys 
410 



Gin Gin Ser Ala 
350 

He He Val Val 
365 

Trp Ala Ala Glu 



Val Ala Val Val 
400 



Phe Trp Lys Tyr 
415 



<210> 169 
<211> 945 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (922) 

<223> FRXA01936 

<400> 169 

tttacagcag gcatttttcg cggtgaatca acccacccga acggcgatcc ttcgaagtat 60 

tttgccgatt gatcaataag cgtcggcaac atcactgaat atg ctg etc atg cag 115 

Met Leu Leu Met Gin 



acc ggc gca ate gtt ggc ccg ctg ate gca ggt gcg ttg att ccg ctg 
Thr Gly Ala He Val Gly Pro Leu He Ala Gly Ala Leu He Pro Leu 
10 15 20 

ate ggt ttc ggg tgg ctg tat ttc ett gat gtt gte tec ate ate ccc 
He Gly Phe Gly Trp Leu Tyr Phe Leu Asp Val Val Ser He He Pro 
25 30 35 

aca ctg tgg get gta tgg tea ctg cct teg ate aag cca tec ggc aag 
Thr Leu Trp Ala Val Trp Ser Leu Pro Ser He Lys Pro Ser Gly Lys 
40 45 50 

gtg atg aag get ggt ttc gee agt gtg gtg gat ggc ctg aag tat ttg 
Val Met Lys Ala Gly Phe Ala Ser Val Val Asp Gly Leu Lys Tyr Leu 
55 60 65 

get ggc caa ccc gtg ttg ttg atg gtg atg gtg ctg gat ctt ate gcc 
Ala Gly Gin Pro Val Leu Leu Met Val Met Val Leu Asp Leu He Ala 
70 75 80 85 

atg att ttc ggc atg cca cgt gcg ctt tac ccc gag ate gca gaa gtg 
Met He Phe Gly Met Pro Arg Ala Leu Tyr Pro Glu He Ala Glu Val 
90 95 100 

aac ttc ggt ggg ggt gac gcc ggt gca acg atg ctg gcg ttc atg tac 
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-210- 



Asn Phe Gly Gly Gly Asp Ala Gly Ala Thr Met Leu Ala Phe Met Tyr 
105 110 115 

tea tec atg get gtt ggc gca gtt ctt ggc ggc gtg ctg tct ggt tgg 
Ser Ser Met Ala Val Gly Ala Val Leu Gly Gly Val Leu Ser Gly Trp 
120 125 130 

gtg gcc egg att age cgc eag ggt gtt gea gtt tat tgg tge ate ate 
Val Ala Arg He Ser Arg Gin Gly Val Ala Val Tyr Trp Cys He He 
135 140 145 

gee tgg ggc gca gee gtt get ttg ggt ggt gtg gea att gtt gtc age 
Ala Trp Gly Ala Ala Val Ala Leu Gly Gly Val Ala He Val Val Ser 
150 155 160 165 

eee gge geg gtg act gcg tgg geg tgg atg tte ate ate atg atg gtc 
Pro Gly Ala Val Thr Ala Trp Ala Trp Met Phe He He Met Met Val 
170 175 180 

att ggt ggc atg get gac atg ttc age teg gca gtt cga aac get att 
He Gly Gly Met Ala Asp Met Phe Ser Ser Ala Val Arg Asn Ala He 
185 190 195 

ttg eag eag tet get geg gaa cat gtg cag gge cga ate caa ggt gtg 
Leu Gin Gin Ser Ala Ala Glu His Val Gin Gly Arg He Gin Gly Val 
200 205 210 

tgg ate ate gtc gtg gtg ggt gga cet cgt tta get gac gtc ctt eac 
Trp He He Val Val Val Gly Gly Pro Arg Leu Ala Asp Val Leu His 
215 220 225 

ggt tgg gee get gag eee etc ggc gea ggt tgg acg gta tta tgg ggc 
Gly Trp Ala Ala Glu Pro Leu Gly Ala Gly Trp Thr Val Leu Trp Gly 
230 235 240 245 

gga gta gcg gtg gtt gta etc act gea att tgt atg gtg gcg gtg cet 
Gly Val Ala Val Val Val Leu Thr Ala He Cys Met Val Ala Val Pro 
250 255 260 

aaa ttc tgg aaa tac gag aaa eca aaa att ace gge ate taaatactta 
Lys Phe Trp Lys Tyr Glu Lys Pro Lys He Thr Gly He 
265 270 

tecatgccca ttt 



<210> 170 
<211> 274 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Met Leu Leu Met Gin Thr Gly Ala He Val Gly Pro Leu He Ala Gly 
15 10 15 

Ala Leu He Pro Leu He Gly Phe Gly Trp Leu Tyr Phe Leu Asp Val 
20 25 30 



Val Ser He He Pro Thr Leu Trp Ala Val Trp Ser Leu Pro Ser He 
35 40 45 
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Lys Pro Ser Gly Lys Val Met Lys Ala Gly Phe Ala Ser Val Val Asp 
50 55 60 

Gly Leu Lys Tyr Leu Ala Gly Gin Pro Val Leu Leu Met Val Met Val 
65 70 75 80 

Leu Asp Leu lie Ala Met lie Phe Gly Met Pro Arg Ala Leu Tyr Pro 
85 90 95 

Glu He Ala Glu Val Asn Phe Gly Gly Gly Asp Ala Gly Ala Thr Met 
100 105 110 

Leu Ala Phe Met Tyr Ser Ser Met Ala Val Gly Ala Val Leu Gly Gly 
115 120 125 

Val Leu Ser Gly Trp Val Ala Arg He Ser Arg Gin Gly Val Ala Val 
130 135 140 

Tyr Trp Cys He He Ala Trp Gly Ala Ala Val Ala Leu Gly Gly Val 
145 150 155 160 

Ala He Val Val Ser Pro Gly Ala Val Thr Ala Trp Ala Trp Met Phe 
165 170 175 

He He Met Met Val He Gly Gly Met Ala Asp Met Phe Ser Ser Ala 
180 185 190 

Val Arg Asn Ala He Leu Gin Gin Ser Ala Ala Glu His Val Gin Gly 
195 200 205 

Arg He Gin Gly Val Trp He He Val Val Val Gly Gly Pro Arg Leu 
210 215 220 

Ala Asp Val Leu His Gly Trp Ala Ala Glu Pro Leu Gly Ala Gly Trp 
225 230 235 240 

Thr Val Leu Trp Gly Gly Val Ala Val Val Val Leu Thr Ala He Cys 
245 250 255 

Met Val Ala Val Pro Lys Phe Trp Lys Tyr Glu Lys Pro Lys He Thr 
260 265 270 

Gly He 



<210> 171 
<211> 549 
<212> DNA 

<213> Corynebacterium glutamiciom 

<220> 

<221> CDS 

<222> (101) . . (526) 

<223> FRXA01937 

<400> 171 

gcgcggtgac accacagccg ttgtcagcgg cgcttggtct gtggaggatc gccgaggtta 60 

ctaacaaata ggcccaacaa agaggtctaa gctctacctg gtg agt ttc cga gat 115 

Val Ser Phe Arg Asp 
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att ttc get gac acc aga ccg ctg aaa gaa ccg gcc ttc aaa cgc etc 
lie Phe Ala Asp Thr Arg Pro Leu Lys Glu Pro Ala Phe Lys Arg Leu 
10 15 20 

tgg ctt ggc aat gtt gcc acc gtc att ggt gcc caa tta act gtt gtt 
Trp Leu Gly Asn Val Ala Thr Val He Gly Ala Gin Leu Thr Val Val 
25 30 35 

gcc gtt ccg gtg cag att tac caa atg act ggg tec tec ggc tat gtg 
Ala Val Pro Val Gin He Tyr Gin Met Thr Gly Ser Ser Gly Tyr Val 
40 45 50 

ggc ttg acc ggg ctt ttt ggc ctt att cct ttg gtt att ttt ggc ctt 
Gly Leu Thr Gly Leu Phe Gly Leu He Pro Leu Val He Phe Gly Leu 
55 60 65 

tat ggt gga tec att gcg gat get ttt gat aaa cgc ate gtg ctg ate 
Tyr Gly Gly Ser He Ala Asp Ala Phe Asp Lys Arg He Val Leu He 
70 75 80 85 

tgc acc acg ate ggc atg tgt gtc acc act gcc ggt ttt tgg gtg ctg 
Cys Thr Thr He Gly Met Cys Val Thr Thr Ala Gly Phe Trp Val Leu 
90 95 100 

acc att tta ggc aat gag aat att tgg etc ctg tta ata aac ttt tet 
Thr He Leu Gly Asn Glu Asn He Trp Leu Leu Leu He Asn Phe Ser 
105 110 115 

tta cag cag gca ttt tte gcg gtg aat caa cce acc cga aeg gcg ate 
Leu Gin Gin Ala Phe Phe Ala Val Asn Gin Pro Thr Arg Thr Ala He 
120 125 130 

ctt ega agt att ttg ceg att gat caa taagcgtcgg caacateact 
Leu Arg Ser He Leu Pro He Asp Gin 
135 140 



<210> 172 
<211> 142 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Val Ser Phe Arg Asp He Phe Ala Asp Thr Arg Pro Leu Lys Glu Pro 
15 10 15 

Ala Phe Lys Arg Leu Trp Leu Gly Asn Val Ala Thr Val He Gly Ala 
20 25 30 

Gin Leu Thr Val Val Ala Val Pro Val Gin He Tyr Gin Met Thr Gly 
35 40 45 

Ser Ser Gly Tyr Val Gly Leu Thr Gly Leu Phe Gly Leu He Pro Leu 
50 55 60 

Val He Phe Gly Leu Tyr Gly Gly Ser He Ala Asp Ala Phe Asp Lys 
65 70 75 80 
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Arq He Val Leu He Cys Thr Thr He Gly Met Cys Val Thr Thr Ala 
85 90 95 

Gly Phe Trp Val Leu Thr He Leu Gly Asn Glu Asn He Trp Leu Leu 
100 105 110 

Leu He Asn Phe Ser Leu Gin Gin Ala Phe Phe Ala Val Asn Gin Pro 
115 120 125 

Thr Arg Thr Ala He Leu Arg Ser He Leu Pro He Asp Gin 
130 135 140 



<210> 173 
<211> 1242 
<212> DNA 

<213> Corynebacterium glutamicuiii 

<220> 
<221> CDS 

<222> (101) . . (1219) 
<223> RXNOlOlO 

<400> 173 

gtgccaaagc gtttcctgta aaacgcataa ccccgaatac cccctgtttc cagatccaa; 

aaaagatctg gcagqgggtt taggcataga ttaggaactt atg aag aaa ctg caa 

Met Lys Lys Leu Gin 



atg ccg gcc att ttg gtc gga ggc ttt gtg ggg ccg ttt act ggc caa 

Met Pro Ala He Leu Val Gly Gly Phe Val Gly Pro Phe Thr Gly Gin 

10 15 20 

get eta tea gtg gtc ttg ccg gaa ttt gca gac acc ttt gat ate agt 

Ala Leu Ser Val Val Leu Pro Glu Phe Ala Asp Thr Phe Asp He Ser 



gtc age cag gca gcg ctg acc atg acc gca tac ttg ttg ccc ttt gcc 
Val Ser Gin Ala Ala Leu Thr Met Thr Ala Tyr Leu Leu Pro Phe Ala 



acc atg atg ttg ttt teg ggg cgc ate acc aga aag ate cat ccg cat 
Thr Met Met Leu Phe Ser Gly Arg He Thr Arg Lys He His Pro His 



aag gtg gtg cag gcg get tat att gtc aca ctg cca ctt gcg ctg ttg 
Lys Val Val Gin Ala Ala Tyr He Val Thr Leu Pro Leu Ala Leu Leu 
70 75 80 85 

etc eta gtt aca cca tog tgg ggg ctg ttt atg get gcg tat gcc acg 
Leu Leu Val Thr Pro Ser Trp Gly Leu Phe Met Ala Ala Tyr Ala Thr 
90 95 100 

att ggt ate get aat gca ttt acc act ccg gtg ctg caa att atg ttg 
He Gly He Ala Asn Ala Phe Thr Thr Pro Val Leu Gin He Met Leu 
105 110 115 

cgt gag ctt gtt ccg ccg cgt tct ttg ggt aag gca ttg ggc acc tat 
Arg Glu Leu Val Pro Pro Arg Ser Leu Gly Lys Ala Leu Gly Thr Tyr 
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gct gcg atg caa tea etc ggc atg ttg teg gcg cca ctg ate gca ggt 
Ala Ala Met Gin Ser Leu Gly Met Leu Ser Ala Pro Leu He Ala Gly 
135 140 145 

gtg tct teg gtg gtg teg tgg agg ttg aee ttc ctg gtc aet gca gca 
Val Ser Ser Val Val Ser Trp Arg Leu Thr Phe Leu Val Thr Ala Ala 
150 155 160 165 

gcg tea ctg ttt att ttg gtg gcg cga etc ccc gtt gtt cca cea eca 
Ala Ser Leu Phe He Leu Val Ala Arg Leu Pro Val Val Pro Pro Pro 
170 175 180 

tea gea teg aag caa aac gtt agt ggc aag gtg cag tgg gga ecg acc 
Ser Ala Ser Lys Gin Asn Val Ser Gly Lys Val Gin Trp Gly Pro Thr 
185 190 195 

ate ate eac atg gtt tec ggc ttt gtg gtg ggc ate ggc ate ate ggc 
He He His Met Val Ser Gly Phe Val Val Gly He Gly He He Gly 
200 205 210 

att gga ttc atg aca teg ctg eac gtt ggc gag caa ttc gga ctt gat 
He Gly Phe Met Thr Ser Leu His Val Gly Glu Gin Phe Gly Leu Asp 
215 220 225 

get gca gcg cgt ggt ttg gtg gtc atg tgt ggt ggc ctg get gcg ttc 
Ala Ala Ala Arg Gly Leu Val Val Met Cys Gly Gly Leu Ala Ala Phe 
230 235 240 245 

ttt gee tee cge aag att ggc gat ttg gea gae aaa ttt ggt gtg cgc 
Phe Ala Ser Arg Lys He Gly Asp Leu Ala Asp Lys Phe Gly Val Arg 
250 255 260 

gcg gtg etc att gtc agt get gtc ate ggt ace ate gea etc gca ctg 
Ala Val Leu He Val Ser Ala Val He Gly Thr He Ala Leu Ala Leu 
265 270 275 

ctg ecg ate gca ecg tgg ate att gtg gtg gee gta ctg tgg gee ttc 
Leu Pro He Ala Pro Trp He He Val Val Ala Val Leu Trp Ala Phe 
280 285 290 

gca gta gca gca gca caa gga ate caa gca acc gtc aac ttg get gtc 
Ala Val Ala Ala Ala Gin Gly He Gin Ala Thr Val Asn Leu Ala Val 
295 300 305 

ate gga age cce ggt gga tea teg ctg ctt tet aee gtg cag get ttc 
He Gly Ser Pro Gly Gly Ser Ser Leu Leu Ser Thr Val Gin Ala Phe 
310 315 320 325 

cga ttc ttc gga tea gcg gca gca cea gtg aca ttc ett cet ate tat 
Arg Phe Phe Gly Ser Ala Ala Ala Pro Val Thr Phe Leu Pro He Tyr 
330 335 340 

atg ggc ate ggc teg ggg geg ttt tgg gtc age geg gta gcg ctg ttc 
Met Gly He Gly Ser Gly Ala Phe Trp Val Ser Ala Val Ala Leu Phe 
345 350 355 



ttc gtt gcc ate gcc cag tgg etc aac ecg cag egg gtg gag egg ggc 
Phe Val Ala He Ala Gin Trp Leu Asn Pro Gin Arg Val Glu Arg Gly 
360 365 370 
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tgagggagac gtcgagaagc gtc 



<210> 174 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 174 

Met Lys Lys Leu Gin Met Pro Ala He Leu Val Gly Gly Phe Val Gly 
15 10 15 

Pro Phe Thr Gly Gin Ala Leu Ser Val Val Leu Pro Glu Phe Ala Asp 
20 25 30 

Thr Phe Asp He Ser Val Ser Gin Ala Ala Leu Thr Met Thr Ala Tyr 
35 40 45 

Leu Leu Pro Phe Ala Thr Met Met Leu Phe Ser Gly Arg He Thr Arg 
50 55 60 

Lys He His Pro His Lys Val Val Gin Ala Ala Tyr He Val Thr Leu 
65 70 75 80 

Pro Leu Ala Leu Leu Leu Leu Val Thr Pro Ser Trp Gly Leu Phe Met 
85 90 95 

Ala Ala Tyr Ala Thr He Gly He Ala Asn Ala Phe Thr Thr Pro Val 
100 105 110 

Leu Gin He Met Leu Arg Glu Leu Val Pro Pro Arg Ser Leu Gly Lys 
115 120 125 

Ala Leu Gly Thr Tyr Ala Ala Met Gin Ser Leu Gly Met Leu Ser Ala 
130 135 140 

Pro Leu He Ala Gly Val Ser Ser Val Val Ser Trp Arg Leu Thr Phe 
145 150 155 160 

Leu Val Thr Ala Ala Ala Ser Leu Phe He Leu Val Ala Arg Leu Pro 
165 170 175 

Val Val Pro Pro Pro Ser Ala Ser Lys Gin Asn Val Ser Gly Lys Val 
180 185 190 

Gin Trp Gly Pro Thr He He His Met Val Ser Gly Phe Val Val Gly 
195 200 205 

He Gly He He Gly He Gly Phe Met Thr Ser Leu His Val Gly Glu 
210 215 220 

Gin Phe Gly Leu Asp Ala Ala Ala Arg Gly Leu Val Val Met Cys Gly 
225 230 235 240 

Gly Leu Ala Ala Phe Phe Ala Ser Arg Lys He Gly Asp Leu Ala Asp 
245 250 255 

Lys Phe Gly Val Arg Ala Val Leu He Val Ser Ala Val He Gly Thr 
260 265 270 



BGI-124CP 



-216- 



Ile Ala Leu Ala Leu Leu Pro He Ala Pro Trp He He Val Val Ala 
275 280 285 



Val Leu Trp Ala Phe Ala Val Ala Ala Ala Gin Gly He Gin Ala Thr 
290 295 300 



Val Asn Leu Ala Val He Gly Ser Pro Gly Gly Ser Ser Leu Leu Ser 
305 310 315 320 



Thr Val Gin Ala Phe Arg Phe Phe Gly Ser Ala Ala Ala Pro Val Thr 
325 330 335 



Phe Leu Pro He Tyr Met Gly He Gly Ser Gly Ala Phe Trp Val Se 
340 345 350 



Ala Val Ala Leu Phe Phe Val Ala He Ala Gin Trp Leu Asn Pro Gin 
355 360 365 



Arg Val Glu Arg Gly 
370 



<210> 175 
<211> 871 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> FRXAOlOlO 

<400> 175 

gtgccaaagc gtttcctgta aaacgcataa ccccgaatac cccctgtttc cagatccaaa 60 

aaaagatctg gcagggggtt taggcataga ttaggaactt atg aag aaa ctg caa 115 

Met Lys Lys Leu Gin 
1 5 

atg ccg gcc att ttg gtc gga ggc ttt gtg ggg ccg ttt act ggc caa 163 
Met Pro Ala lie Leu Val Gly Gly Phe Val Gly Pro Phe Thr Gly Gin 
10 15 20 



get eta tea 
Ala Leu Ser 



aag gtg gtg 
Lys Val Val 
70 



gtg gtc ttg 
Val Val Leu 
25 



cag gcg get 
Gin Ala Ala 
75 

oca teg 
Pro Ser 



ccg gaa ttt 
Pro Glu Phe 
30 



tat att gtc 
Tyr He Val 



tgg ggg ctg 
Trp Gly Leu 



gca gac acc 
Ala Asp Thr 



aca ctg cca 
Thr Leu Pro 



ttt atg get 
Phe Met Ala 



ttt gat ate 
Phe Asp He 
35 



ctt gcg ctg 
Leu Ala Leu 



gcg tat gcc 
Ala Tyr Ala 



agt 211 
Ser 



259 



307 



ttg 355 
Leu 
85 

acg 403 
Thr 



etc eta gtt aca 
Leu Leu Val Thr 



gtc age cag gca gcg ctg acc atg acc gca tac ttg ttg ccc ttt gcc 

Val Ser Gin Ala Ala Leu Thr Met Thr Ala Tyr Leu Leu Pro Phe Ala 
40 45 50 

acc atg atg ttg ttt teg ggg cgc ate acc aga aag ate cat ccg cat 

Thr Met Met Leu Phe Ser Gly Arg He Thr Arg Lys He His Pro His 
55 60 65 
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att ggt ate get aat gca ttt acc act ccg gtg ctg caa att atg ttg 451 

lie Gly lie Ala Asm Ala Phe Thr Thr Pro Val Leu Gin lie Met Leu 

105 110 115 

cgt gag ctt gtt ccg ccg cgt tct ttg ggt aag gca ttg ggc acc tat 499 

Arg Glu Leu Val Pro Pro Arg Ser Leu Gly Lys Ala Leu Gly Thr Tyr 
120 125 130 

get gcg atg caa tea etc ggc atg ttg teg geg eea ctg ate gca ggt 547 

Ala Ala Met Gin Ser Leu Gly Met Leu Ser Ala Pro Leu lie Ala Gly 
135 140 145 

gtg tct teg gtg gtg teg tgg agg ttg acc ttc ctg gtc act gca gca 595 

Val Ser Ser Val Val Ser Trp Arg Leu Thr Phe Leu Val Thr Ala Ala 

150 155 160 165 

gcg tea ctg ttt att ttg gtg gcg ega etc ecc gtt gtt eea eea cca 643 

Ala Ser Leu Phe lie Leu Val Ala Arg Leu Pro Val Val Pro Pro Pro 

170 175 180 

tea gca ttg aag caa aae gtt agt ggc aag gtg eag tgg gga ccg acc 691 

Ser Ala Leu Lys Gin Asn Val Ser Gly Lys Val Gin Trp Gly Pro Thr 

185 190 195 

ate ate cac atg gtt tec ggc ttt gtg gtg ggc ate ggc ate ate ggc 739 

lie lie His Met Val Ser Gly Phe Val Val Gly lie Gly lie lie Gly 
200 205 210 

att gga ttc atg aca teg ctg cac gtt ggc gag caa ttc gga ctt aat 787 

lie Gly Phe Met Thr Ser Leu His Val Gly Glu Gin Phe Gly Leu Asn 
215 220 225 

act gca gcg cgt ggt ttg gtg gtc atg tgt ggt ggc egg get gcg ttc 835 

Thr Ala Ala Arg Gly Leu Val Val Met Cys Gly Gly Arg Ala Ala Phe 

230 235 240 245 

ttt gcc tec cgc aag ata ggc gat ttg gca gac aaa 871 

Phe Ala Ser Arg Lys lie Gly Asp Leu Ala Asp Lys 

250 255 



<210> 176 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 176 

Met Lys Lys Leu Gin Met Pro Ala lie Leu Val Gly Gly Phe Val Gly 
15 10 15 

Pro Phe Thr Gly Gin Ala Leu Ser Val Val Leu Pro Glu Phe Ala Asp 



Thr Phe Asp lie Ser Val Ser Gin Ala Ala Leu Thr Met Thr Ala Tyr 
35 40 45 



Leu Leu Pro Phe Ala Thr Met Met Leu Phe Ser Gly Arg lie Thr Arg 
50 55 60 
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Lys He His Pro His Lys Val Val 
65 70 

Pro Leu Ala Leu Leu Leu Leu Val 
85 

Ala Ala Tyr Ala Thr He Gly He 
100 



Gin Ala Ala Tyr He Val Thr Leu 
75 80 

Thr Pro Ser Trp Gly Leu Phe Met 
90 95 

Ala Asn Ala Phe Thr Thr Pro Val 
105 110 



Leu Gin He Met Leu Arg Glu Leu 
115 120 

Ala Leu Gly Thr Tyr Ala Ala Met 
130 135 

Pro Leu He Ala Gly Val Ser Ser 
145 150 

Leu Val Thr Ala Ala Ala Ser Leu 
165 



Val Pro Pro Arg Ser Leu Gly Lys 
125 

Gin Ser Leu Gly Met Leu Ser Ala 
140 

Val Val Ser Trp Arg Leu Thr Phe 
155 160 

Phe He Leu Val Ala Arg Leu Pro 
170 175 



Val Val Pro Pro 
180 

Gin Trp Gly Pro 
195 

He Gly He He 
210 

Gin Phe Gly Leu 
225 

Gly Arg Ala Ala 



Pro Ser Ala Leu 



Thr He He His 
200 

Gly He Gly Phe 
215 

Asn Thr Ala Ala 
230 

Phe Phe Ala Ser 
245 



Lys Gin Asn Val 
185 

Met Val Ser Gly 



Met Thr Ser Leu 
220 

Arg Gly Leu Val 
235 

Arg Lys He Gly 
250 



Ser Gly Lys Val 
190 

Phe Val Val Gly 
205 

His Val Gly Glu 



Val Met Cys Gly 
240 



Asp Leu Ala Asp 
255 



Lys 



<210> 177 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1243) 
<223> RXN03142 

<400> 177 

gcaatttggc caatcaacaa cataggagga ctgcgtggcg gtcaccgcaa gaacggacat 60 

aaaaccacac ccatcgcaac caacggcact gttcactcca gtg ttt att ttg ggc 115 

Val Phe He Leu Gly 
1 5 



tgg etc gtc aac ttg ace cag tac ttg age ttc tac ttc ctg ate aca 163 
Trp Leu Val Asn Leu Thr Gin Tyr Leu Ser Phe Tyr Phe Leu He Thr 
10 15 20 
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gtc atg gcg ctg tat gcg atg gaa age ttc gcc gtt tea gag gcc get 
Val Met Ala Leu Tyr Ala Met Glu Ser Phe Ala Val Ser Glu Ala Ala 



gtc gga ttt gcg gee age tec ttt gtt ate gge gca aee gtg get cgt 

Val Gly Phe Ala Ala Ser Ser Phe Val He Gly Ala Thr Val Ala Arg 

40 45 50 

gtg tte gcg gga tgg aeg tec gae cgt ttt ggt aaa aaa cag ate ctg 

Val Phe Ala Gly Trp Thr Ser Asp Arg Phe Gly Lys Lys Gin He Leu 

55 60 65 

etc ate ttt gte gge ttg gaa gcg gta gca tea eta ttc tat att cca 

Leu lie Phe Val Gly Leu Glu Ala Val Ala Ser Leu Phe Tyr He Pro 



get gee tea eta eca gcg ctg gtt get gtg cgt ttt gtt cac ggt ttt 

Ala Ala Ser Leu Pro Ala Leu Val Ala Val Arg Phe Val His Gly Phe 

90 95 100 

tct tat tet ett get tec aee get gtg atg gca ett gtg eag tee gtg 

Ser Tyr Ser Leu Ala Ser Thr Ala Val Met Ala Leu Val Gin Ser Val 

105 110 115 

att cct gca age cgt agg gca gag gge aee gge tac ttc gcg etc gga 

He Pro Ala Ser Arg Arg Ala Glu Gly Thr Gly Tyr Phe Ala Leu Gly 

120 125 130 

tec aea ctg get aca get ttc gge cea gca att gcg etg ttt gtt ate 

Ser Thr Leu Ala Thr Ala Phe Gly Pro Ala He Ala Leu Phe Val He 

135 140 145 

gat gae tte aac tae aac acc etg ttc tgg att aee act gcg ace agt 

Asp Asp Phe Asn Tyr Asn Thr Leu Phe Trp He Thr Thr Ala Thr Ser 

150 155 160 165 

gtt ttc gge etg ate etc acc gtt ttg ate egc aag ccg gag ttc att 

Val Phe Gly Leu He Leu Thr Val Leu He Arg Lys Pro Glu Phe He 

170 175 180 

aag aat gcg gaa cac gge aga gta aag eca gtc tgg tet ate aag act 

Lys Asn Ala Glu His Gly Arg Val Lys Pro Val Trp Ser He Lys Thr 

185 190 135 

gtt gtg cac cea teg gte atg etc att gga ttc ttc atg etc get gtc 

Val Val His Pro Ser Val Met Leu He Gly Phe Phe Met Leu Ala Val 

200 205 210 

gga ctg get tae gea gge gtg ate aee ttc etc aac gge tte gcg caa 

Gly Leu Ala Tyr Ala Gly Val He Thr Phe Leu Asn Gly Phe Ala Gin 

215 220 225 

gae act gge etc acc gee gga gcg ggt ett tte ttt ate get tat gcg 

Asp Thr Gly Leu Thr Ala Gly Ala Gly Leu Phe Phe He Ala Tyr Ala 

230 235 240 245 

gtt gcg atg ctg gtc atg cgt ttc tte ett gga egc att cag gae aaa 

Val Ala Met Leu Val Met Arg Phe Phe Leu Gly Arg He Gin Asp Lys 

250 255 260 



cat ggt gae aac ccg gtt att tac ttc ggt ttg ate age ttc gcc etc 931 
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His Gly Asp Asn Pro Val lie Tyr Phe Gly Leu lie Ser Phe Ala Leu 
265 270 275 

gcg ctg ggg ctt atg get ttg gcg act gaa gac tgg cac att gtt etc 
Ala Leu Gly Leu Met Ala Leu Ala Thr Glu Asp Trp His lie Val Leu 
280 285 290 

get ggc gca etc aec ggt ttg gge tat ggc aec ate atg ceg gee gca 
Ala Gly Ala Leu Thr Gly Leu Gly Tyr Gly Thr He Met Pro Ala Ala 
295 300 305 

eaa gee att get gte gat tea gtt cea age act eag gtt ggt tee ggt 
Gin Ala He Ala Val Asp Ser Val Pro Ser Thr Gin Val Gly Ser Gly 
310 315 320 325 

att tct acg ett tte etg tte aec gac ate gge att gge tta ggc cea 
He Ser Thr Leu Phe Leu Phe Thr Asp He Gly He Gly Leu Gly Pro 
330 335 340 

ate ctg ctg ggt gga ttg gtt gca gcg acc gga tac aac gtc atg tac 
He Leu Leu Gly Gly Leu Val Ala Ala Thr Gly Tyr Asn Val Met Tyr 
345 350 355 

gca get ttg gee gca gtg att gtt gtg gcg ggc gtg etc tac ctg gtt 
Ala Ala Leu Ala Ala Val He Val Val Ala Gly Val Leu Tyr Leu Val 
360 365 370 

get ttg ggt agg aaa get age cac taagttagag eattttattg age 
Ala Leu Gly Arg Lys Ala Ser His 
375 380 



<210> 178 
<211> 381 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 178 

Val Phe He Leu Gly Trp Leu Val Asn Leu Thr Gin Tyr Leu Ser Phe 



Tyr Phe Leu He Thr Val Met Ala Leu Tyr Ala Met Glu Ser Phe Ala 
20 25 30 

Val Ser Glu Ala Ala Val Gly Phe Ala Ala Ser Ser Phe Val He Gly 
35 40 45 

Ala Thr Val Ala Arg Val Phe Ala Gly Trp Thr Ser Asp Arg Phe Gly 



Lys Lys Gin He Leu Leu He Phe Val Gly Leu Glu Ala Val Ala Ser 
65 70 75 80 

Leu Phe Tyr He Pro Ala Ala Ser Leu Pro Ala Leu Val Ala Val Arg 



Phe Val His Gly Phe Ser Tyr Ser Leu Ala Ser Thr Ala Val Met Ala 
100 105 110 



Leu Val Gin Ser Val He Pro Ala Ser Arg Arg Ala Glu Gly Thr Gly 
115 120 125 
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Tyr Phe Ala Leu Gly 
130 

Ala Leu Phe Val He 
145 

Thr Thr Ala Thr Ser 
165 



Lys Pro Glu Phe He 
180 

Trp Ser He Lys Thr 
195 

Phe Met Leu Ala Val 
210 

Asn Gly Phe Ala Gin 
225 

Phe He Ala Tyr Ala 
245 



Arg He Gin Asp Lys 
260 



He Ser Phe Ala Leu 
275 

Trp His He Val Leu 
290 

He Met Pro Ala Ala 
305 

Gin Val Gly Ser Gly 
325 

He Gly Leu Gly Pro 
340 

Tyr Asn Val Met Tyr 
355 

Val Leu Tyr Leu Val 
370 



Ser Thr Leu Ala Thr Ala 
135 

Asp Asp Phe Asn Tyr Asn 
150 155 

Val Phe Gly Leu He Leu 
170 

Lys Asn Ala Glu His Gly 
185 

Val Val His Pro Ser Val 
200 

Gly Leu Ala Tyr Ala Gly 
215 

Asp Thr Gly Leu Thr Ala 
230 235 

Val Ala Met Leu Val Met 
250 

His Gly Asp Asn Pro Val 
265 

Ala Leu Gly Leu Met Ala 
280 

Ala Gly Ala Leu Thr Gly 
295 

Gin Ala He Ala Val Asp 
310 315 

He Ser Thr Leu Phe Leu 
330 

He Leu Leu Gly Gly Leu 
345 

Ala Ala Leu Ala Ala Val 
360 

Ala Leu Gly Arg Lys Ala 
375 



Phe Gly Pro Ala He 
140 

Thr Leu Phe Trp He 
160 

Thr Val Leu He Arg 
175 



Arg Val Lys Pro Val 
190 

Met Leu He Gly Phe 
205 

Val He Thr Phe Leu 
220 

Gly Ala Gly Leu Phe 
240 

Arg Phe Phe Leu Gly 
255 

He Tyr Phe Gly Leu 
270 

Leu Ala Thr Glu Asp 
285 

Leu Gly Tyr Gly Thr 
300 

Ser Val Pro Ser Thr 
320 



Phe Thr Asp He Gly 
335 

Val Ala Ala Thr Gly 
350 

He Val Val Ala Gly 
365 

Ser His 
380 



<210> 179 
<211> 914 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (891) 
<223> FRXA01150 



<400> 179 
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cca get gcc tea eta cca gcg ctg gtt get gtg cgt ttt gtt eae ggt 
Pro Ala Ala Ser Leu Pro Ala Leu Val Ala Val Arg Phe Val His Gly 



ttt tet tat tet ett get tec ace get gtg atg gea ctt gtg cag tee 
Phe Ser Tyr Ser Leu Ala Ser Thr Ala Val Met Ala Leu Val Gin Ser 



gtg att cct gca age cgt agg gca gag ggc acc ggc tac ttc geg etc 
Val lie Pro Ala Ser Arg Arg Ala Glu Gly Thr Gly Tyr Phe Ala Leu 



gga tec aca ctg get aca get ttc ggc cca gca att geg ctg ttt gtt 
Gly Ser Thr Leu Ala Thr Ala Phe Gly Pro Ala He Ala Leu Phe Val 
50 55 60 

ate gat gae ttc aac tac aac acc ctg ttc tgg att acc act gcg acc 
He Asp Asp Phe Asn Tyr Asn Thr Leu Phe Trp He Thr Thr Ala Thr 



agt gtt ttc ggc ctg ate etc acc gtt ttg ate cgc aag ccg gag ttc 
Ser Val Phe Gly Leu He Leu Thr Val Leu He Arg Lys Pro Glu Phe 
85 90 95 

att aag aat gcg gaa cac ggc aga gta aag cca gtc tgg tet ate aag 
He Lys Asn Ala Glu His Gly Arg Val Lys Pro Val Trp Ser He Lys 
100 105 110 

act gtt gtg cac cca teg gtc atg etc att gga ttc ttc atg etc get 
Thr Val Val His Pro Ser Val Met Leu He Gly Phe Phe Met Leu Ala 
115 120 125 

gtc gga ctg get tac gca ggc gtg ate acc ttc etc aac ggc ttc gcg 
Val Gly Leu Ala Tyr Ala Gly Val He Thr Phe Leu Asn Gly Phe Ala 
130 135 140 

caa gac act ggc etc acc gcc gga gcg ggt ctt ttc ttt ate get tat 
Gin Asp Thr Gly Leu Thr Ala Gly Ala Gly Leu Phe Phe He Ala Tyr 
145 150 155 160 

gcg gtt gcg atg ctg gtc atg cgt ttc ttc ctt gga cgc att cag gac 
Ala Val Ala Met Leu Val Met Arg Phe Phe Leu Gly Arg He Gin Asp 
165 170 175 

aaa eat ggt gac aac ccg gtt att tac ttc ggt ttg ate age ttc gcc 
Lys His Gly Asp Asn Pro Val He Tyr Phe Gly Leu He Ser Phe Ala 
180 185 190 

etc gcg ctg ggg ctt atg get ttg gcg act gaa gac tgg cac att gtt 
Leu Ala Leu Gly Leu Met Ala Leu Ala Thr Glu Asp Trp His He Val 
195 200 205 

etc get ggc gca etc acc ggt ttg ggc tat ggc ace ate atg ccg gee 
Leu Ala Gly Ala Leu Thr Gly Leu Gly Tyr Gly Thr He Met Pro Ala 
210 215 220 

gca caa gcc att get gtc gat tea gtt cca age act cag gtt ggt tec 
Ala Gin Ala He Ala Val Asp Ser Val Pro Ser Thr Gin Val Gly Ser 
225 230 235 240 



ggt att tet acg ctt ttc ctg ttc acc gae ate ggc att ggc tta ggc 768 
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Gly lie Ser Thr Leu Phe Leu Phe Thr Asp lie Gly lie Gly Leu Gly 
245 250 255 

cca ate ctg ctg ggt gga ttg gtt gca gcg acc gga tac aac gtc atg 
Pro lie Leu Leu Gly Gly Leu Val Ala Ala Thr Gly Tyr Asn Val Met 
260 265 270 

tac gca get ttg gcc gca gtg att gtt gtg gcg ggc gtg etc tac ctg 
Tyr Ala Ala Leu Ala Ala Val He Val Val Ala Gly Val Leu Tyr Leu 
275 280 285 

gtt get ttg ggt agg aaa get age cae taagttagag cattttattg 
Val Ala Leu Gly Arg Lys Ala Ser His 
290 295 



<210> 180 
<211> 297 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 180 

Pro Ala Ala Ser Leu Pro Ala Leu Val Ala Val Arg Phe Val His Gly 
15 10 15 

Phe Ser Tyr Ser Leu Ala Ser Thr Ala Val Met Ala Leu Val Gin Ser 
20 25 30 

Val lie Pro Ala Ser Arg Arg Ala Glu Gly Thr Gly Tyr Phe Ala Leu 
35 40 45 

Gly Ser Thr Leu Ala Thr Ala Phe Gly Pro Ala He Ala Leu Phe Val 
50 55 60 

He Asp Asp Phe Asn Tyr Asn Thr Leu Phe Trp He Thr Thr Ala Thr 
65 70 75 80 

Ser Val Phe Gly Leu He Leu Thr Val Leu He Arg Lys Pro Glu Phe 
85 90 95 

He Lys Asn Ala Glu His Gly Arg Val Lys Pro Val Trp Ser He Lys 
100 105 110 

Thr Val Val His Pro Ser Val Met Leu He Gly Phe Phe Met Leu Ala 
115 120 125 

Val Gly Leu Ala Tyr Ala Gly Val He Thr Phe Leu Asn Gly Phe Ala 
130 135 140 

Gin Asp Thr Gly Leu Thr Ala Gly Ala Gly Leu Phe Phe He Ala Tyr 
145 150 155 160 

Ala Val Ala Met Leu Val Met Arg Phe Phe Leu Gly Arg He Gin Asp 
165 170 175 

Lys His Gly Asp Asn Pro Val He Tyr Phe Gly Leu He Ser Phe Ala 
180 185 190 

Leu Ala Leu Gly Leu Met Ala Leu Ala Thr Glu Asp Trp His He Val 
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195 

Leu Ala Gly Ala 
210 

Ala Gin Ala He 
225 

Gly He Ser Thr 



Pro He Leu Leu 
260 

Tyr Ala Ala Leu 
275 

Val Ala Leu Gly 
290 



200 

Leu Thr Gly Leu 
215 

Ala Val Asp Ser 
230 

Leu Phe Leu Phe 
245 

Gly Gly Leu Val 



Ala Ala Val He 
280 

Arg Lys Ala Ser 
295 



Gly Tyr Gly Thr 
220 

Val Pro Ser Thr 
235 

Thr Asp He Gly 
250 

Ala Ala Thr Gly 
265 

Val Val Ala Gly 



His 



205 

He Met Pro Ala 



Gin Val Gly Ser 
240 

He Gly Leu Gly 
255 

Tyr Asn Val Met 
270 

Val Leu Tyr Leu 
285 



<210> 181 
<211> 1341 
<212> DNA 

<213> Corynebact erium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1318) 
<223> RXN02964 

<400> 181 

ttttatatcc tagcaagggt gttgcatgat gcaataaacg tggtagtttg tgttcataac 60 

aaaattgcat gatgcaataa tttcgattta aaggagaaca gtg tec gta get gaa 115 

Val Ser Val Ala Glu 



gaa ggg aaa ctt ttt aca cca aeg ttt gtc atg gga tgg ttt gee aae 
Glu Gly Lys Leu Phe Thr Pro Thr Phe Val Met Gly Trp Phe Ala Asn 



ett tte cag tte etg gtg ttc tac ttc etc ate ace ace atg get ttg 
Leu Phe Gin Phe Leu Val Phe Tyr Phe Leu He Thr Thr Met Ala Leu 



tae gee ate aag gaa ttt eaa gee tet gaa gta gaa get ggc ttc gea 
Tyr Ala He Lys Glu Phe Gin Ala Ser Glu Val Glu Ala Gly Phe Ala 



tec age tea att gtt ate ggc gca gtc ttt tee agg ttt ttc tec ggc 
Ser Ser Ser He Val He Gly Ala Val Phe Ser Arg Phe Phe Ser Gly 
55 60 65 

tat att att gae egt ttt ggt ega cge aag att gtg etc ate tea gtc 
Tyr He He Asp Arg Phe Gly Arg Arg Lys He Val Leu He Ser Val 



eta gtc act ace att gcg tgt gee ttg tac ctt ecc ate gaa tea ttg 
Leu Val Thr Thr He Ala Cys Ala Leu Tyr Leu Pro He Glu Ser Leu 
90 95 100 



403 
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cca ttg eta tac gca aac agg ttc etc cac ggt gtt gga tac get ttt 
Pro Leu Leu Tyr Ala Asn Arg Phe Leu His Gly Val Gly Tyr Ala Phe 
105 110 115 

get gee aec gcg ate atg gca atg gtc eag gag cte att cca gcg tea 
Ala Ala Thr Ala He Met Ala Met Val Gin Glu Leu He Pro Ala Ser 
120 125 130 

cga cgt tec gaa ggt act ggt tac etg gca ttg ggc act ace gtt tct 
Arg Arg Ser Glu Gly Thr Gly Tyr Leu Ala Leu Gly Thr Thr Val Ser 
135 140 145 

gca gca ctt gga cca gee eta gca ett ttt gtc eta gga aea ttt gat 
Ala Ala Leu Gly Pro Ala Leu Ala Leu Phe Val Leu Gly Thr Phe Asp 
150 155 160 165 

tac gac atg ctg ttt ate gtg gte ttg gca aec teg gtc ate tct ttg 
Tyr Asp Met Leu Phe He Val Val Leu Ala Thr Ser Val He Ser Leu 
170 175 180 

ate gee gtc gtg ttc atg tac ttt aag aec age gac cet gag eet tct 
He Ala Val Val Phe Met Tyr Phe Lys Thr Ser Asp Pro Glu Pro Ser 
185 190 195 

ggg gaa cca gee aag ttc age ttc aaa tct att atg aac cca aag ate 
Gly Glu Pro Ala Lys Phe Ser Phe Lys Ser He Met Asn Pro Lys He 
200 205 210 

ate ecc ate ggc ate ttt ate ttg ctt att tge ttt get tae tct ggc 
He Pro He Gly He Phe He Leu Leu He Cys Phe Ala Tyr Ser Gly 
215 220 225 

gte att gee tac ate aac gca ttt get gaa gaa cgc gat ctg att acg 
Val He Ala Tyr He Asn Ala Phe Ala Glu Glu Arg Asp Leu He Thr 
230 235 240 245 

ggt get gga ttg ttc ttc att gee tae gca gta tea atg ttt gtg atg 
Gly Ala Gly Leu Phe Phe He Ala Tyr Ala Val Ser Met Phe Val Met 
250 255 260 

cgc age ttc ctt ggc aaa etg cag gac cgt cgc gga gac aac gtc gtt 
Arg Ser Phe Leu Gly Lys Leu Gin Asp Arg Arg Gly Asp Asn Val Val 
265 270 275 

att tac ttt gga ttg ttc ttc ttc gtt att tee ttg acg att ttg tec 
He Tyr Phe Gly Leu Phe Phe Phe Val He Ser Leu Thr He Leu Ser 
280 285 290 

ttt gee act tee aac tgg cac gtt gtg ttg tee gga gtc att gca ggt 
Phe Ala Thr Ser Asn Trp His Val Val Leu Ser Gly Val He Ala Gly 
295 300 305 

ctg gga tae ggc act ttg atg cca gca gtg eag tec ate get gtt ggt 
Leu Gly Tyr Gly Thr Leu Met Pro Ala Val Gin Ser He Ala Val Gly 
310 315 320 325 

gta gta gac aaa ace gaa ttc ggt acg gee ttc tec act ttg ttc ctg 
Val Val Asp Lys Thr Glu Phe Gly Thr Ala Phe Ser Thr Leu Phe Leu 
330 335 340 
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ttt gtg gac tta ggt ttt ggc ttt gga cct att ate ctg gga gca gtt 
Phe Val Asp Leu Gly Phe Gly Phe Gly Pro He He Leu Gly Ala Val 
345 350 355 

tct gcg gca att ggt ttc gga cct atg tat gca gca ctg gca ggt gtg 
Ser Ala Ala He Gly Phe Gly Pro Met Tyr Ala Ala Leu Ala Gly Val 
360 365 370 

ggt gtg att gee gga ate ttc tac ctg ttc aca cac get cgc acc gat 
Gly Val He Ala Gly He Phe Tyr Leu Phe Thr His Ala Arg Thr Asp 
375 380 385 

cga get aag aat ggc ttt gtt aaa cac cca gag cct gtc get tta gtt 
Arg Ala Lys Asn Gly Phe Val Lys His Pro Glu Pro Val Ala Leu Val 
390 395 400 405 

age tagttetttc agctttcect cee 
Ser 



1171 



1315 



<210> 182 
<211> 406 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 182 

Val Ser Val Ala Glu Glu Gly Lys Leu Phe Thr Pro Thr Phe Val Met 
15 10 15 

Gly Trp Phe Ala Asn Leu Phe Gin Phe Leu Val Phe Tyr Phe Leu He 
20 25 30 

Thr Thr Met Ala Leu Tyr Ala He Lys Glu Phe Gin Ala Ser Glu Val 
35 40 45 

Glu Ala Gly Phe Ala Ser Ser Ser He Val He Gly Ala Val Phe Ser 
50 55 60 

Arg Phe Phe Ser Gly Tyr He He Asp Arg Phe Gly Arg Arg Lys He 
65 70 75 80 

Val Leu He Ser Val Leu Val Thr Thr He Ala Cys Ala Leu Tyr Leu 
85 90 95 

Pro He Glu Ser Leu Pro Leu Leu Tyr Ala Asn Arg Phe Leu His Gly 
100 105 110 

Val Gly Tyr Ala Phe Ala Ala Thr Ala He Met Ala Met Val Gin Glu 
115 120 125 

Leu He Pro Ala Ser Arg Arg Ser Glu Gly Thr Gly Tyr Leu Ala Leu 
130 135 140 

Gly Thr Thr Val Ser Ala Ala Leu Gly Pro Ala Leu Ala Leu Phe Val 
145 150 155 160 

Leu Gly Thr Phe Asp Tyr Asp Met Leu Phe He Val Val Leu Ala Thr 
165 170 175 

Ser Val He Ser Leu He Ala Val Val Phe Met Tyr Phe Lys Thr Ser 
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Asp Pro Glu Pro Ser Gly Glu Pro Ala Lys Phe Ser Phe Lys Ser lie 
195 200 205 

Met Asn Pro Lys lie lie Pro lie Gly lie Phe lie Leu Leu lie Cys 
210 215 220 

Phe Ala Tyr Ser Gly Val lie Ala Tyr lie Asn Ala Phe Ala Glu Glu 
225 230 235 240 

Arg Asp Leu lie Thr Gly Ala Gly Leu Phe Phe lie Ala Tyr Ala Val 
245 250 255 

Ser Met Phe Val Met Arg Ser Phe Leu Gly Lys Leu Gin Asp Arg Arg 
260 265 270 

Gly Asp Asn Val Val lie Tyr Phe Gly Leu Phe Phe Phe Val lie Ser 
275 280 285 

Leu Thr lie Leu Ser Phe Ala Thr Ser Asn Trp His Val Val Leu Ser 
290 295 300 

Gly Val lie Ala Gly Leu Gly Tyr Gly Thr Leu Met Pro Ala Val Gin 
305 310 315 320 

Ser lie Ala Val Gly Val Val Asp Lys Thr Glu Phe Gly Thr Ala Phe 
325 330 335 

Ser Thr Leu Phe Leu Phe Val Asp Leu Gly Phe Gly Phe Gly Pro lie 
340 345 350 

lie Leu Gly Ala Val Ser Ala Ala lie Gly Phe Gly Pro Met Tyr Ala 
355 360 365 

Ala Leu Ala Gly Val Gly Val lie Ala Gly lie Phe Tyr Leu Phe Thr 
370 375 380 

His Ala Arg Thr Asp Arg Ala Lys Asn Gly Phe Val Lys His Pro Glu 
385 390 395 400 

Pro Val Ala Leu Val Ser 
405 



<210> 183 
<211> 1006 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1006) 
<223> FRXA02116 

<400> 183 

ttttatatcc tagcaagggt gttgcatgat gcaataaacg tggtagtttg tgttcataac 60 

aaaattgcat gatgcaataa tttcgattta aaggagaaca gtg tec gta get gaa 115 

Val Ser Val Ala Glu 



1 



5 
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gaa ggg aaa ctt ttt aca cca acg ttt gtc atg gga tgg ttt gcc aac 
Glu Glv Lys Leu Phe Thr Pro Thr Phe Val Met Gly Trp Phe Ala Asn 
10 15 20 

ctt ttc cag ttc ctg gtg ttc tac ttc etc ate acc acc atg get ttg 
Leu Phe Gin Phe Leu Val Phe Tyr Phe Leu He Thr Thr Met Ala Leu 
25 30 35 

tac gcc ate aag gaa ttt eaa gee tct gaa gta gaa get gge ttc gea 
Tyr Ala He Lys Glu Phe Gin Ala Ser Glu Val Glu Ala Gly Phe Ala 
40 45 50 

tec age tea att gtt ate ggc gca gtc ttt tec agg ttt ttc tec ggc 
Ser Ser Ser He Val He Gly Ala Val Phe Ser Arg Phe Phe Ser Gly 
55 60 &5 

tat att att gac cgt ttt ggt cga ego aag att gtg etc ate tea gtc 
Tyr He He Asp Arg Phe Gly Arg Arg Lys He Val Leu He Ser Val 
70 75 80 85 

eta gtc act acc att gcg tgt gcc ttg tac ctt ecc ate gaa tea ttg 
Leu Val Thr Thr He Ala Cys Ala Leu Tyr Leu Pro He Glu Ser Leu 
90 95 100 

eca ttg eta tac gca aac agg ttc etc cac ggt gtt gga tac get ttt 
Pro Leu Leu Tyr Ala Asn Arg Phe Leu His Gly Val Gly Tyr Ala Phe 
105 110 115 

get gcc acc gcg ate atg gca atg gtc cag gag etc att cca gcg tea 
Ala Ala Thr Ala He Met Ala Met Val Gin Glu Leu He Pro Ala Ser 
120 125 130 

cga cgt tee gaa ggt act ggt tac ctg gca ttg gge act acc gtt tct 
Arg Arg Ser Glu Gly Thr Gly Tyr Leu Ala Leu Gly Thr Thr Val Ser 
135 140 145 

gca gca ctt gga cca gcc eta gca ctt ttt gtc eta gga aca ttt gat 
Ala Ala Leu Gly Pro Ala Leu Ala Leu Phe Val Leu Gly Thr Phe Asp 
150 155 160 165 

tac gac atg ctg ttt ate gtg gtc ttg gca acc teg gtc ate tct ttg 
Tyr Asp Met Leu Phe He Val Val Leu Ala Thr Ser Val He Ser Leu 
170 175 180 

ate gcc gtc gtg ttc atg tac ttt aag acc age gac cet gag cet tct 
He Ala Val Val Phe Met Tyr Phe Lys Thr Ser Asp Pro Glu Pro Ser 
185 190 195 

ggg gaa cca gcc aag ttc age ttc aaa tct att atg aac cca aag ate 
Gly Glu Pro Ala Lys Phe Ser Phe Lys Ser He Met Asn Pro Lys He 
200 205 210 

ate ecc ate gge ate ttt ate ttg ctt att tge ttt get tac tct ggc 
He Pro He Gly He Phe He Leu Leu He Cys Phe Ala Tyr Ser Gly 
215 220 225 

gtc att gee tac ate aac gea ttt get gaa gaa cgc gat ctg att acg 
Val He Ala Tyr He Asn Ala Phe Ala Glu Glu Arg Asp Leu He Thr 
230 235 240 245 
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ggt get gga ttg ttc ttc att gcc tac gca gta tea atg ttt gtg atg 
Gly Ala Gly Leu Phe Phe lie Ala Tyr Ala Val Ser Met Phe Val Met 
250 255 260 

cgc age ttc ctt ggc aaa ctg cag gac cgt cgc gga gac aac gtc gtt 
Arg Ser Phe Leu Gly Lys Leu Gin Asp Arg Arg Gly Asp Asn Val Val 
265 270 275 

att tac ttt gga ttg ttc ttc ttc gtt att tec ttg acg att ttg tec 
lie Tyr Phe Gly Leu Phe Phe Phe Val lie Ser Leu Thr lie Leu Ser 



ttt gcc act tec aac tgg cac gtt gtg 
Phe Ala Thr Ser Asn Trp His Val Val 
295 300 



<210> 184 
<211> 302 
<212> PRT 

<213> Corynebacterium glutamieurti 
<400> 184 

Val Ser Val Ala Glu Glu Gly Lys Leu Phe Thr Pro Thr Phe Val Met 
15 10 15 

Gly Trp Phe Ala Asn Leu Phe Gin Phe Leu Val Phe Tyr Phe Leu lie 
20 25 30 

Thr Thr Met Ala Leu Tyr Ala lie Lys Glu Phe Gin Ala Ser Glu Val 
35 40 45 

Glu Ala Gly Phe Ala Ser Ser Ser lie Val He Gly Ala Val Phe Ser 
50 55 60 

Arg Phe Phe Ser Gly Tyr He He Asp Arg Phe Gly Arg Arg Lys He 
65 70 75 80 

Val Leu He Ser Val Leu Val Thr Thr He Ala Cys Ala Leu Tyr Leu 
85 90 95 

Pro He Glu Ser Leu Pro Leu Leu Tyr Ala Asn Arg Phe Leu His Gly 
100 105 110 

Val Gly Tyr Ala Phe Ala Ala Thr Ala He Met Ala Met Val Gin Glu 
115 120 125 

Leu He Pro Ala Ser Arg Arg Ser Glu Gly Thr Gly Tyr Leu Ala Leu 
130 135 140 

Gly Thr Thr Val Ser Ala Ala Leu Gly Pro Ala Leu Ala Leu Phe Val 
145 150 155 16a 

Leu Gly Thr Phe Asp Tyr Asp Met Leu Phe He Val Val Leu Ala Thr 
165 170 175 

Ser Val He Ser Leu He Ala Val Val Phe Met Tyr Phe Lys Thr Ser 
180 185 190 



Asp Pro Glu Pro Ser Gly Glu Pro Ala Lys Phe Ser Phe Lys Ser He 
195 200 205 
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Met Asn Pro Lys 
210 

Phe Ala Tyr Ser 
225 

Arg Asp Leu lie 



Ser Met Phe Val 
260 

Gly Asp Asn Val 
275 

Leu Thr lie Leu 
290 



lie lie Pro lie 
215 

Gly Val lie Ala 
230 

Thr Gly Ala Gly 
245 

Met Arg Ser Phe 



Val lie Tyr Phe 
280 

Ser Phe Ala Thr 
295 



Gly lie Phe lie 
220 



Tyr lie Asn Ala 
235 

Leu Phe Phe lie 
250 

Leu Gly Lys Leu 
265 

Gly Leu Phe Phe 



Ser Asn Trp His 
300 



Leu Leu lie Cys 



Phe Ala Glu Glu 
240 

Ala Tyr Ala Val 
255 

Gin Asp Arg Arg 
270 

Phe Val He Ser 
285 

Val Val 



<210> 185 
<211> 568 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (568) 

<223> RXA00858 

<400> 185 

ttttgttttt cagatgcatg ttagatgcgt tgagggacaa gggtggggga gacctccggt 60 

tcttaaattg tctaaccaag aaccggaggt tctttttgtc atg gaa gta aac tta 115 

Met Glu Val Asn Leu 



gcc aca tgg eta ate act ate gca gtg att get ggc ttc tte att ttc 
Ala Thr Trp Leu He Thr He Ala Val He Ala Gly Phe Phe He Phe 
10 15 20 

gat ttc tat tec cac gtc cgc acc cca cac gag ccc act ate aaa gaa 
Asp Phe Tyr Ser His Val Arg Thr Pro His Glu Pro Thr He Lys Glu 



tec gca tgg tgg age etc tte tae gta gee etc gcc tgt gtt ttc ggc 
Ser Ala Trp Trp Ser Leu Phe Tyr Val Ala Leu Ala Cys Val Phe Gly 



gtg tte etc tgg ttt get tgg ggc gag cea ggt aac cea cac eag cac 
Val Phe Leu Trp Phe Ala Trp Gly Glu Pro Gly Asn Pro His Gin His 



ggc att gag tte ttc ace ggt tac gtg aca gag aag geg ttg agt gtt 
Gly He Glu Phe Phe Thr Gly Tyr Val Thr Glu Lys Ala Leu Ser Val 



gat aac etc tte ate ttc geg ctg ate atg ggt tet tte aag att cet 
Asp Asn Leu Phe He Phe Ala Leu He Met Gly Ser Phe Lys He Pro 
90 95 100 
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cgc aag tac cag cag aag 
Arg Lys Tyr Gin Gin Lys 
105 

gtc ttc cgc ctg gca ttc 
Val Phe Arg Leu Ala Phe 
120 

tgg tec gat gtc ttc tac 
Trp Ser Asp Val Phe Tyr 
135 

gtg aag get cct gtg cac 
Val Lys Ala Pro Val His 
150 155 



gtt ctg etc ate ggt ate 
Val Leu Leu lie Gly lie 
110 

ate etc gea ggt get gca 
lie Leu Ala Gly Ala Ala 
125 

ate ttc tec ate tgg ctg 
lie Phe Ser lie Trp Leu 
140 145 

gag 
Glu 



gcg ctg gea ctg 451 
Ala Leu Ala Leu 
115 

gtt ate gaa gee 499 

Val lie Glu Ala 

130 

ate tac acc get 547 
lie Tyr Thr Ala 



568 



<210> 186 
<211> 156 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Glu Val Asn Leu Ala Thr Trp Leu He Thr He Ala Val He Ala 
15 10 15 

Gly Phe Phe He Phe Asp Phe Tyr Ser His Val Arg Thr Pro His Glu 
20 25 30 

Pro Thr He Lys Glu Ser Ala Trp Trp Ser Leu Phe Tyr Val Ala Leu 
35 40 45 

Ala Cys Val Phe Gly Val Phe Leu Trp Phe Ala Trp Gly Glu Pro Gly 
50 55 60 

Asn Pro His Gin His Gly He Glu Phe Phe Thr Gly Tyr Val Thr Glu 
65 70 75 80 

Lys Ala Leu Ser Val Asp Asn Leu Phe He Phe Ala Leu He Met Gly 
85 90 95 

Ser Phe Lys He Pro Arg Lys Tyr Gin Gin Lys Val Leu Leu He Gly 
100 105 HO 

He Ala Leu Ala Leu Val Phe Arg Leu Ala Phe He Leu Ala Gly Ala 
115 120 125 

Ala Val He Glu Ala Trp Ser Asp Val Phe Tyr He Phe Ser He Trp 
130 135 140 

Leu He Tyr Thr Ala Val Lys Ala Pro Val His Glu 
145 150 155 



<210> 187 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (952) 
<223> RXA02305 

<400> 187 

tatgcgcgca ggtgtctact ggtgacgcag ccgacgacga ttattttgac gaagccaccg 60 

caaacgatga cttcgatccc gaaaagtgga ggaacatgta atg cca gcc ttt gag 115 

Met Pro Ala Phe Glu 

1 5 

gca atg cca gga atg ccg tat tgg ate gac ctg tec acc teg gac att 163 

Ala Met Pro Gly Met Pro Tyr Trp He Asp Leu Ser Thr Ser Asp He 

10 15 20 

gca aaa tct gca cac ttc tae gaa aac gtt etc ggc tgg gaa att gaa 211 
Ala Lys Ser Ala His Phe Tyr Glu Asn Val Leu Gly Trp Glu He Glu 
25 30 35 

gaa gtc aac gat ggc tac ege atg get cgt ctg cag gga eta ecc gtg 259 
Glu Val Asn Asp Gly Tyr Arg Met Ala Arg Leu Gin Gly Leu Pro Val 
40 45 50 

gea ggg ctg ate gat cag egc ggt gaa tea age ate ccg gat acc tgg 307 
Ala Gly Leu He Asp Gin Arg Gly Glu Ser Ser He Pro Asp Thr Trp 
55 60 55 

att acc tac ttc etc tec tae gat ctg gat gee act gca aag aag ate 355 
He Thr Tyr Phe Leu Ser Tyr Asp Leu Asp Ala Thr Ala Lys Lys He 
70 75 80 85 

gca gaa ctg ggt gga cga att ctg gcc gag cca act gac gtg cac ttg 403 
Ala Glu Leu Gly Gly Arg He Leu Ala Glu Pro Thr Asp Val His Leu 
90 95 100 

gga egc atg ate eta get gtt gat act gcc ggc gca ctg ttc ggc gtt 451 
Gly Arg Met He Leu Ala Val Asp Thr Ala Gly Ala Leu Phe Gly Val 
105 110 115 

att gag cca gge age gag gaa tea ttc gtc get get ggt gaa cca ggc 49= 
He Glu Pro Gly Ser Glu Glu Ser Phe Val Ala Ala Gly Glu Pro Gly 
120 125 130 

aca tec gtg tgg cat gaa etc acc act gtc tec aaa tat tee gaa get 54' 
Thr Ser Val Trp His Glu Leu Thr Thr Val Ser Lys Tyr Ser Glu Ala 
135 140 145 

ate gat ttc tac ggt gag ctg ttc act tgg aca ace tct gaa atg get 59t 
lie Asp Phe Tyr Gly Glu Leu Phe Thr Trp Thr Thr Ser Glu Met Ala 
150 155 160 165 

agt get gaa gac gat agt ttc egc tac acc acc gca ttg get gac ggt 64; 
Ser Ala Glu Asp Asp Ser Phe Arg Tyr Thr Thr Ala Leu Ala Asp Gly 
170 175 180 

tec gee ttt get gga att ttt gat gee aaa gge cac ttc cca eet cag 69: 
Ser Ala Phe Ala Gly He Phe Asp Ala Lys Gly His Phe Pro Pro Gin 
185 190 195 

gtt cca age ttc tgg eag tee tac ett ggc gtg etc aac gcc gat gat 73! 
Val Pro Ser Phe Trp Gin Ser Tyr Leu Gly Val Leu Asn Ala Asp Asp 
200 205 210 
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gct gca gcg aag gcc aag gaa ttt ggt ggc gat gtt att cgt aag cca 

Ala Ala Ala Lys Ala Lys Glu Phe Gly Gly Asp Val He Arg Lys Pro 
215 220 225 

tgg gac tea gaa ttt ggc cgc atg gtt etc ate tet gat tec act ggt 

Trp Asp Ser Glu Phe Gly Arg Met Val Leu He Ser Asp Ser Thr Gly 

230 235 240 245 

gcc aca att aec ttg tgt gaa gta gag gaa tae gte gag gaa gea gca 

Ala Thr He Thr Leu Cys Glu Val Glu Glu Tyr Val Glu Glu Ala Ala 

250 255 260 

gaa ggc gat gat etc ttc gac ate gat etc agt get tte gaa gag cag 

Glu Gly Asp Asp Leu Phe Asp He Asp Leu Ser Ala Phe Glu Glu Gin 

265 270 275 

tte cgc aag caa gaa gga cag taateetaea gcgceatgga gga 
Phe Arg Lys Gin Glu Gly Gin 
280 



<210> 188 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamieuiti 
<400> 188 

Met Pro Ala Phe Glu Ala Met Pro Gly Met Pro Tyr Trp He Asp Leu 
15 10 15 

Ser Thr Ser Asp He Ala Lys Ser Ala His Phe Tyr Glu Asn Val Leu 
20 25 30 

Gly Trp Glu He Glu Glu Val Asn Asp Gly Tyr Arg Met Ala Arg Leu 
35 40 45 

Gin Gly Leu Pro Val Ala Gly Leu He Asp Gin Arg Gly Glu Ser Ser 
50 55 60 

He Pro Asp Thr Trp He Thr Tyr Phe Leu Ser Tyr Asp Leu Asp Ala 
65 70 75 80 

Thr Ala Lys Lys He Ala Glu Leu Gly Gly Arg He Leu Ala Glu Pro 
85 90 95 

Thr Asp Val His Leu Gly Arg Met He Leu Ala Val Asp Thr Ala Gly 
100 105 110 

Ala Leu Phe Gly Val He Glu Pro Gly Ser Glu Glu Ser Phe Val Ala 
115 120 125 

Ala Gly Glu Pro Gly Thr Ser Val Trp His Glu Leu Thr Thr Val Ser 
130 135 140 

Lys Tyr Ser Glu Ala He Asp Phe Tyr Gly Glu Leu Phe Thr Trp Thr 
145 150 155 160 

Thr Ser Glu Met Ala Ser Ala Glu Asp Asp Ser Phe Arg Tyr Thr Thr 
165 170 175 
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Ala Leu Ala Asp 
180 



His Phe Pro Pro 

195 

Leu Asn Ala Asp 
210 

Val He Arg Lys 
225 

Ser Asp Ser Thr 



Val Glu Glu Ala 
260 

Ala Phe Glu Glu 
275 



Gly Ser Ala Phe 



Gin Val Pro Ser 
200 

Asp Ala Ala Ala 
215 

Pro Trp Asp Ser 
230 

Gly Ala Thr He 
245 

Ala Glu Gly Asp 



Gin Phe Arg Lys 
280 



Ala Gly He Phe 
185 

Phe Trp Gin Ser 



Lys Ala Lys Glu 
220 

Glu Phe Gly Arg 
235 

Thr Leu Cys Glu 
250 

Asp Leu Phe Asp 
265 

Gin Glu Gly Gin 



Asp Ala Lys Gly 
190 

Tyr Leu Gly Val 
205 

Phe Gly Gly Asp 



Met Val Leu He 
240 



Val Glu Glu Tyr 
255 

He Asp Leu Ser 
270 



<210> 189 
<211> 948 
<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXA00084 

<400> 189 

tcacccttgt cgataccagc tactgggtat ctggcgtcgg tccacttggc ggcagcaaag 60 

tcttggaaga catcgatgcc ttcctcgacg cacagcaata atg tec aca get cte 115 

Met Ser Thr Ala Leu 



ccc gat cag etc aag tgg gaa tac agt gcc ttc ccc gtg cag ate teg 
Pro Asp Gin Leu Lys Trp Glu Tyr Ser Ala Phe Pro Val Gin He Ser 



cag aag caa egg ett agt ccc ggc ttc atg egg ate acc gtc act ggt 
Gin Lys Gin Arg Leu Ser Pro Gly Phe Met Arg He Thr Val Thr Gly 



gae aag etc cga ttc ttt ggc cag tgg ggt ttg gac caa cgc ate aaa 
Asp Lys Leu Arg Phe Phe Gly Gin Trp Gly Leu Asp Gin Arg He Lys 



ctg ate att cca age ccg get ggg aac ate eea gat ttc gga att etc 
Leu He He Pro Ser Pro Ala Gly Asn He Pro Asp Phe Gly He Leu 
55 60 65 

gac gaa ccc act ccc cca ccg aca acg tgg ctt cct cgt get aag tct 
Asp Glu Pro Thr Pro Pro Pro Thr Thr Trp Leu Pro Arg Ala Lys Ser 



ttt eea gcg gae caa ega ccg ate ttg cgc acc tac ace cca tct gcg 
Phe Pro Ala Asp Gin Arg Pro He Leu Arg Thr Tyr Thr Pro Ser Ala 
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gtc cga ccc gaa eta tgc gaa gta gac att gat ate tat ctt cac aac 
Val Arg Pro Glu Leu Cys Glu Val Asp lie Asp lie Tyr Leu His Asn 
105 110 115 

cct teg gga cca gta tec aga tgg gca aag aac tgc agt gtt gac gat 
Pro Ser Gly Pro Val Ser Arg Trp Ala Lys Asn Cys Ser Val Asp Asp 
120 125 130 

gaa eta ate ate ace ggc cct gac gta cgc gca gga gaa ace ggc tac 
Glu Leu lie lie Thr Gly Pro Asp Val Arg Ala Gly Glu Thr Gly Tyr 
135 140 145 

gga ate ace tat cat ceg act tot gcg ate gat cgc etc tgt etc ate 
Gly lie Thr Tyr His Pro Thr Ser Ala lie Asp Arg Leu Cys Leu lie 
150 155 160 165 

ggc gat tgt gca tea get ccc gcg ate gca aat ate gtc aat eaa tea 
Gly Asp Cys Ala Ser Ala Pro Ala lie Ala Asn lie Val Asn Gin Ser 
170 175 180 

aaa gta cct act aeg gtt tte etc cac gta gac age eta gaa gat gat 
Lys Val Pro Thr Thr Val Phe Leu His Val Asp Ser Leu Glu Asp Asp 
185 190 195 

gta ttg ate gee gat age tee ace aag etc act tte gaa gac ate gac 
Val Leu lie Ala Asp Ser Ser Thr Lys Leu Thr Phe Glu Asp lie Asp 
200 205 210 

get tac aaa gca aag gtc tte caa tgg got tea gee aat gca gca gat 
Ala Tyr Lys Ala Lys Val Phe Gin Trp Ala Ser Ala Asn Ala Ala Asp 
215 220 225 

cct tea gta cac tte tgg ate gee ggt gaa act age atg gtg cgc tte 
Pro Ser Val His Phe Trp lie Ala Gly Glu Thr Ser Met Val Arg Phe 
230 235 240 245 

att cgc aaa gaa eta ate aac age tac cga gtt gat tec tea cga ate 
lie Arg Lys Glu Leu lie Asn Ser Tyr Arg Val Asp Ser Ser Arg lie 
250 255 260 

act tte etc ggc tac tgg aaa tac ggc cga cga acc gta gac 
Thr Phe Leu Gly Tyr Trp Lys Tyr Gly Arg Arg Thr Val Asp 
265 270 275 

tagctttcag atteeigaecc cag 



<210> 190 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Ser Thr Ala Leu Pro Asp Gin Leu Lys Trp Glu Tyr Ser Ala Phe 
15 10 15 

Pro Val Gin lie Ser Gin Lys Gin Arg Leu Ser Pro Gly Phe Met Arg 
20 25 30 
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Ile Thr Val Thr Gly Asp Lys Leu Arg Phe Phe Gly Gin Trp Gly Leu 
35 40 45 

Asp Gin Arg He Lys Leu He He Pro Ser Pro Ala Gly Asn He Pro 
50 55 60 

Asp Phe Gly He Leu Asp Glu Pro Thr Pro Pro Pro Thr Thr Trp Leu 
65 70 75 80 

Pro Arg Ala Lys Ser Phe Pro Ala Asp Gin Arg Pro He Leu Arg Thr 
85 SO 95 

Tyr Thr Pro Ser Ala Val Arg Pro Glu Leu Cys Glu Val Asp He Asp 
100 105 110 

He Tyr Leu His Asn Pro Ser Gly Pro Val Ser Arg Trp Ala Lys Asn 
115 120 125 

Cys Ser Val Asp Asp Glu Leu He He Thr Gly Pro Asp Val Arg Ala 
130 135 140 

Gly Glu Thr Gly Tyr Gly He Thr Tyr His Pro Thr Ser Ala He Asp 
145 150 155 160 

Arg Leu Cys Leu He Gly Asp Cys Ala Ser Ala Pro Ala He Ala Asn 
165 170 175 

He Val Asn Gin Ser Lys Val Pro Thr Thr Val Phe Leu His Val Asp 
180 185 190 

Ser Leu Glu Asp Asp Val Leu He Ala Asp Ser Ser Thr Lys Leu Thr 
195 200 205 

Phe Glu Asp He Asp Ala Tyr Lys Ala Lys Val Phe Gin Trp Ala Ser 
210 215 220 

Ala Asn Ala Ala Asp Pro Ser Val His Phe Trp He Ala Gly Glu Thr 
225 230 235 240 

Ser Met Val Arg Phe He Arg Lys Glu Leu He Asn Ser Tyr Arg Val 
245 250 255 

Asp Ser Ser Arg He Thr Phe Leu Gly Tyr Trp Lys Tyr Gly Arg Arg 
260 255 270 

Thr Val Asp 
275 



<210> 191 
<211> 468 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (445) 

<223> RXA00843 



<400> 191 

gccctgatgc gaaaccggcg ccaacaatga tgccgacgaa ggcaaatgcc actcttagga 
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tttgaataat catggaacaa accttagtag gctcaacgtt atg aaa gtc acg att 

Met Lys Val Thr lie 



ttc cat aat ccg cgt tgt tec aca tec aga aat acc etc get tac cte 
Phe His Asn Pro Arg Cys Ser Thr Ser Arg Asn Thr Leu Ala Tyr Leu 



cge gac aag gac att gag cet gaa att gtt cag tat cte aaa gac aeg 

Arg Asp Lys Asp lie Glu Pro Glu He Val Gin Tyr Leu Lys Asp Thr 
25 30 35 

ccc acc get tec gag etc aaa gaa eta ttc aat acg ctg gga att eca 

Pro Thr Ala Ser Glu Leu Lys Glu Leu Phe Asn Thr Leu Gly He Pro 



gtc eac gac gge ate aga ace cgc gaa get gag tac aca gaa ctg ggc 
Val His Asp Gly He Arg Thr Arg Glu Ala Glu Tyr Thr Glu Leu Gly 



ctg tea eca gaa aca cet gaa act gag ctt ate gac gee ate gtt gee 
Leu Ser Pro Glu Thr Pro Glu Thr Glu Leu He Asp Ala He Val Ala 
70 75 80 85 

cat ccc agg etc ctt cag cgt ccg ate gtg gtg acg gee aaa ggc gcg 
His Pro Arg Leu Leu Gin Arg Pro He Val Val Thr Ala Lys Gly Ala 
90 95 100 

egc att gcg cgc ccc aaa ate gac gtc att gac age ate ttg 
Arg He Ala Arg Pro Lys He Asp Val He Asp Ser He Leu 
105 110 115 

tgaeaaeatt ttgtagagca acc 



<210> 192 
<211> 115 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 192 

Met Lys Val Thr He Phe His Asn Pro Arg Cys Ser Thr Ser Arg Asn 
15 10 15 

Thr Leu Ala Tyr Leu Arg Asp Lys Asp He Glu Pro Glu He Val Gin 
20 25 30 

Tyr Leu Lys Asp Thr Pro Thr Ala Ser Glu Leu Lys Glu Leu Phe Asn 
35 40 45 

Thr Leu Gly He Pro Val His Asp Gly He Arg Thr Arg Glu Ala Glu 
50 55 60 

Tyr Thr Glu Leu Gly Leu Ser Pro Glu Thr Pro Glu Thr Glu Leu He 
65 70 75 80 

Asp Ala He Val Ala His Pro Arg Leu Leu Gin Arg Pro He Val Val 
85 90 95 

Thr Ala Lys Gly Ala Arg He Ala Arg Pro Lys He Asp Val He Asp 
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Ile Leu 
115 



<210> 193 
<211> 432 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> RXA01052 

<400> 193 

tatggccaac cctaggggga tggcctgtgt gttcactgtt aggtttcctc aaaatcttta 60 

acgaacaacg aagagcttgc ccgagagtat cttgggtcgc atg gac aca aaa tta 115 

Met Asp Thr Lys Leu 

1 5 

ggc get gaa ttg ggt act gaa ttt gat etc att gtt gtt ggt ttc ggc 163 

Gly Ala Glu Leu Gly Thr Glu Phe Asp Leu lie Val Val Gly Phe Gly 

10 15 20 

aaa gca ggc aag act ate gcg atg aaa cgc teg gea gcg ggg gat aag 211 
Lys Ala Gly Lys Thr He Ala Met Lys Arg Ser Ala Ala Gly Asp Lys 
25 30 35 

gtc gca ctg ate gag cag agt oca cag atg tat ggc ggt ace tgc ate 259 
Val Ala Leu He Glu Gin Ser Pro Gin Met Tyr Gly Gly Thr Cys He 
40 45 50 

aat gta ggt tgc ate cec acg aag aag ttg ttg ttt gag act gea acg 307 
Asn Val Gly Cys He Pro Thr Lys Lys Leu Leu Phe Glu Thr Ala Thr 
55 60 65 

ggc aag gat ttc ccg gat gcg gtt gtg gcg cgt gat cag ttg att ggc 355 
Gly Lys Asp Phe Pro Asp Ala Val Val Ala Arg Asp Gin Leu He Gly 
70 75 80 85 

aag ctg aat gcc aag aat ctt gcg atg gee aca gac aag ggt gtc ace 403 
Lys Leu Asn Ala Lys Asn Leu Ala Met Ala Thr Asp Lys Gly Val Thr 
90 95 100 

cgt cat tgatggaaaa gctacgttta cag 432 
Arg His 



<210> 194 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Asp Thr Lys Leu Gly Ala Glu Leu Gly Thr Glu Phe Asp Leu He 
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Val Val Gly Phe Gly Lys Ala Gly 
20 



Ala Ala Gly Asp Lys Val Ala Leu 
35 40 

Gly Gly Thr Cys He Asn Val Gly 
50 55 

Phe Glu Thr Ala Thr Gly Lys Asp 
65 70 

Asp Gin Leu He Gly Lys Leu Asn 
85 



Asp Lys Gly Val Thr Arg His 
100 



Lys Thr He Ala Met Lys Arg Ser 
25 30 



He Glu Gin Ser Pro Gin Met Tyr 
45 



Cys He Pro Thr Lys Lys Leu Leu 
60 



Phe Pro Asp Ala Val Val Ala Arg 
75 80 



Ala Lys Asn Leu Ala Met Ala Thr 
90 95 



<210> 195 
<211> 543 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (520) 

<223> RXA01053 

<400> 195 

ttgcgatggc cacagacaag ggtgtcaccc gtcattgatg gaaaagctac gtttacagct 60 

agccacgaaa tcacaagtaa cttcaggtag tgacactctt gtg ctg tat gcg cca 115 

Val Leu Tyr Ala Pro 



acg att gtg ate aac acg ggc tec acg ccg gtc ate ccc aat gtc cca 
Thr He Val He Asn Thr Gly Ser Thr Pro Val He Pro Asn Val Pro 
10 15 20 

ggc acc gac aat ccg cat gtt ttt gat tec act ggc att cag cac att 
Gly Thr Asp Asn Pro His Val Phe Asp Ser Thr Gly He Gin His He 
25 30 35 

teg ccc ctg ccg aag cac etc gcg ate ate ggc ggt ggc ccc ate ggt 
Ser Pro Leu Pro Lys His Leu Ala He He Gly Gly Gly Pro He Gly 



ttg gaa ttt gee acg ett tte agt gga eaa ggc tee aaa gtc ace ate 
Leu Glu Phe Ala Thr Leu Phe Ser Gly Gin Gly Ser Lys Val Thr He 
55 60 65 

ate gac cgt ggt gaa ttg ccg ctg aaa aat ttc gac agg gaa gta gcg 
He Asp Arg Gly Glu Leu Pro Leu Lys Asn Phe Asp Arg Glu Val Ala 
70 75 80 85 

gag ctg gcc aaa acc gac ctg gag gee cgc gga ate acc ttc etc aae 
Glu Leu Ala Lys Thr Asp Leu Glu Ala Arg Gly He Thr Phe Leu Asn 
90 95 100 

aac get gaa etc acc gga ttc age ggt gac etc acc ate gcg etc aaa 
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Asn Ala Glu Leu Thr Gly Phe Ser Gly Asp Leu Thr He Ala Leu Lys 
105 110 115 

gac cac gac etc etc gee gac gee gca ett ttt gea teg gee gac gee 
Asp His Asp Leu Leu Ala Asp Ala Ala Leu Phe Ala Ser Ala Asp Ala 
120 125 130 

egg cac cga egg get egg ect tgaacaggcg ggcateaaaa cag 
Arg His Arg Arg Ala Arg Pro 
135 140 



<210> 196 
<211> 140 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 196 
Val Leu Tyr Ala 
1 

He Pro Asn Val 
20 

Gly He Gin His 
35 

Gly Gly Pro He 
50 

Ser Lys Val Thr 
65 

Asp Arg Glu Val 



He Thr Phe Leu 
100 

Thr He Ala Leu 
115 

Ala Ser Ala Asp 
130 



Pro Thr He Val 
5 

Pro Gly Thr Asp 



He Ser Pro Leu 
40 

Gly Leu Glu Phe 
55 

He He Asp Arg 
70 

Ala Glu Leu Ala 
85 

Asn Asn Ala Glu 



Lys Asp His Asp 
120 

Ala Arg His Arg 
135 



He Asn Thr Gly 
10 

Asn Pro His Val 
25 

Pro Lys His Leu 



Ala Thr Leu Phe 
60 



Gly Glu Leu Pro 
75 

Lys Thr Asp Leu 
90 

Leu Thr Gly Phe 
105 

Leu Leu Ala Asp 



Arg Ala Arg Pro 
140 



Ser Thr Pro Val 
15 

Phe Asp Ser Thr 
30 

Ala He He Gly 
45 

Ser Gly Gin Gly 



Leu Lys Asn Phe 
80 



Glu Ala Arg Gly 
95 

Ser Gly Asp Leu 
110 

Ala Ala Leu Phe 
125 



<210> 197 
<211> 612 
<212> DNA 

<213> Corynebac barium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (589) 

<223> RXA01054 

<400> 197 

gacctcctcg ccgacgccgc actttttgca tcggccgacg cccggcaccg acgggctcgg 

ccttgaacag gcgggcatca aaacaggcac gcgtggggag gtg ett gtc gac gee 

Val Leu Val Asp Ala 
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cac etc egg acc aac ate gac ggc ate ttc get gta ggt gat gtc aat 
His Leu Arg Thr Asn lie Asp Gly lie Phe Ala Val Gly Asp Val Asn 



ggc ggc ccg cag ttt acc tac gtg tec tac gat gac cae egc att gtg 
Gly Gly Pro Gin Phe Thr Tyr Val Ser Tyr Asp Asp His Arg lie Val 



ctg gat eaa eta gee gga aca ggt aag aaa tee att gca cac cga ctg 
Leu Asp Gin Leu Ala Gly Thr Gly Lys Lys Ser lie Ala His Arg Leu 



ate ecc acc acc acg ttc ate gaa ccg ccg tta tee aec ate ggt gae 
lie Pro Thr Thr Thr Phe lie Glu Pro Pro Leu Ser Thr lie Gly Asp 



aac act gaa ggg gaa aat gtg gtg gtg aaa aag gee ttg att gca gat 
Asn Thr Glu Gly Glu Asn Val Val Val Lys Lys Ala Leu lie Ala Asp 



atg ccg ate gtt cee ega eca gag att att aac eaa cet eac ggt atg 
Met Pro lie Val Pro Arg Pro Glu He He Asn Gin Pro His Gly Met 



gtg aag ttt ttc gtc gae aag eaa tct gat gcg ctg etc ggc gcg acc 
Val Lys Phe Phe Val Asp Lys Gin Ser Asp Ala Leu Leu Gly Ala Thr 
105 110 115 

ttg tac tgc gcc gac tec cag gag etc ate aac acc gtg gcg ctt gee 
Leu Tyr Cys Ala Asp Ser Gin Glu Leu He Asn Thr Val Ala Leu Ala 
120 125 130 

atg egg eat ggc gtc acc gee tee gag ctt ggc gac ggc ate tac acc 
Met Arg His Gly Val Thr Ala Ser Glu Leu Gly Asp Gly He Tyr Thr 
135 140 145 

cac ecc gcc acc teg gag ate ttc aac caa tta ttg ggc agt 
His Pro Ala Thr Ser Glu He Phe Asn Gin Leu Leu Gly Ser 
150 155 160 

taaegcagcg gatcgaacgg ctt 



<210> 198 
<211> 163 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 198 

Val Leu Val Asp Ala His Leu Arg Thr Asn He Asp Gly He Phe Ala 
15 10 15 

Val Gly Asp Val Asn Gly Gly Pro Gin Phe Thr Tyr Val Ser Tyr Asp 
20 25 30 

Asp His Arg He Val Leu Asp Gin Leu Ala Gly Thr Gly Lys Lys Ser 
35 40 45 



He Ala His Arg Leu He Pro Thr Thr Thr Phe He Glu Pro Pro Leu 
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50 55 

Ser Thr lie Gly Asp Asn Thr Glu 
65 70 

Ala Leu lie Ala Asp Met Pro lie 
85 

Gin Pro His Gly Met Val Lys Phe 
100 

Leu Leu Gly Ala Thr Leu Tyr Cys 

115 120 

Thr Val Ala Leu Ala Met Arg His 
130 135 

Asp Gly lie Tyr Thr His Pro Ala 
145 150 



60 

Gly Glu Asn Val Val Val Lys Lys 
75 80 

Val Pro Arg Pro Glu lie lie Asn 
90 95 

Phe Val Asp Lys Gin Ser Asp Ala 
105 110 

Ala Asp Ser Gin Glu Leu lie Asn 
125 

Gly Val Thr Ala Ser Glu Leu Gly 
140 

Thr Ser Glu lie Phe Asn Gin Leu 

155 160 



Leu Gly Ser 



<210> 199 
<211> 561 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (538) 

<223> RXN03123 

<400> 199 

agctctacca acgcgcctac accttgacca acgtggatgc cgatgccggt acctttgacc 60 

tggcttttgt gctgcacgag ccgctggggc ccgcctcggc gtg ggc gac gcg ctg 115 

Val Gly Asp Ala Leu 

1 5 

cga ggc egg gga aag cot gaa gtc atg cgc tac oca gga att ccg ttc 163 

Arg Gly Arg Gly Lys Pro Glu Val Met Arg Tyr Pro Gly He Pro Phe 

10 15 20 

gcc ate cca gat oca gcg ccg cgt ggc ttc ctt ttc tta ggc gat etc 211 
Ala He Pro Asp Pro Ala Pro Arg Gly Phe Leu Phe Leu Gly Asp Leu 
25 30 35 

acc tct tac cca gcg ate tgc teg att ctg gag ace ttg gac ggt gaa 259 
Thr Ser Tyr Pro Ala He Cys Ser He Leu Glu Thr Leu Asp Gly Glu 
40 45 50 

ate cct gcg acc gcg tat ctt ate gee cac gat cea ett gat tac acc 307 
He Pro Ala Thr Ala Tyr Leu He Ala His Asp Pro Leu Asp Tyr Thr 
55 60 65 

ttc gat ttt ccc eag ggc gag cac ate acc gcg eag tgg att tec aac 355 
Phe Asp Phe Pro Gin Gly Glu His He Thr Ala Gin Trp He Ser Asn 
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gaa caa tec ttc att gat cac ate get gac acg gat tac acc gat ttt 403 
Glu Gin Ser Phe He Asp His He Ala Asp Thr Asp Tyr Thr Asp Phe 
90 &5 100 

tat acc tgg ate gge gcg gaa tee tec gaa ace egt gcg gee aag aag 451 
Tyr Thr Trp He Gly Ala Glu Ser Ser Glu Thr Arg Ala Ala Lys Lys 
105 110 115 

cat ctg eag acc cac gcc ggc atg ccc aag acg cac atg aac gcg caa 499 
His Leu Gin Thr His Ala Gly Met Pro Lys Thr His Met Asn Ala Gin 
120 125 130 

ggt tat tgg aac aag ggc aga gee atg ggt aaa age aat taaaagattt 548 
Gly Tyr Trp Asn Lys Gly Arg Ala Met Gly Lys Ser Asn 
135 140 145 

ttgcttatcg acg 

<210> 200 
<211> 146 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 200 

Val Gly Asp Ala Leu Arg Gly Arg Gly Lys Pro Glu Val Met Arg Tyr 
15 10 15 

Pro Gly He Pro Phe Ala He Pro Asp Pro Ala Pro Arg Gly Phe Leu 
20 25 30 

Phe Leu Gly Asp Leu Thr Ser Tyr Pro Ala He Cys Ser He Leu Glu 
35 40 45 

Thr Leu Asp Gly Glu He Pro Ala Thr Ala Tyr Leu He Ala His Asp 
50 55 60 

Pro Leu Asp Tyr Thr Phe Asp Phe Pro Gin Gly Glu His He Thr Ala 
65 70 75 80 

Gin Trp He Ser Asn Glu Gin Ser Phe He Asp His He Ala Asp Thr 
85 90 9S 

Asp Tyr Thr Asp Phe Tyr Thr Trp He Gly Ala Glu Ser Ser Glu Thr 
100 105 110 

Arg Ala Ala Lys Lys His Leu Gin Thr His Ala Gly Met Pro Lys Thr 
115 120 125 

His Met Asn Ala Gin Gly Tyr Trp Asn Lys Gly Arg Ala Met Gly Lys 
130 135 140 

Ser Asn 
145 



<210> 201 
<211> 736 
<212> DNA 

<213> Corynebaeterium glutamieum 
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<220> 

<221> CDS 

<222> (101) . . (736) 

<223> FRXA00993 



<400> 201 

gctgagctag tgcttttgcg acacacctct tgcgaatgtt gattaggtta ggcaagccat 60 

atttacaggg tgttgtgaaa gcataaggga gcaaggaaac atg ggc aag gga ttt 115 

Met Gly Lys Gly Phe 



acc ggc get att ttg acc gtc atg ggc gtg aaa teg cat ate gee aec 
Thr Gly Ala He Leu Thr Val Met Gly Val Lys Ser His He Ala Thr 
10 15 20 

acc acg gga aaa acc gtg ate aat gac cgc atg gtg ace att eat ttt 
Thr Thr Gly Lys Thr Val He Asn Asp Arg Met Val Thr He His Phe 
25 30 35 

cat tec gag acg ctg etc aac acg gaa ggt gaa gtc ecc ggc gat tgg 
His Ser Glu Thr Leu Leu Asn Thr Glu Gly Glu Val Pro Gly Asp Trp 



ctg cgt ctg tgg ttc ccg cac gag age ega cet gga aag etc tac caa 
Leu Arg Leu Trp Phe Pro His Glu Ser Arg Pro Gly Lys Leu Tyr Gin 
55 6Q 65 

cgc gcc tac acc ttg acc aac gtg gat gee gat gee ggt acc ttt gac 
Arg Ala Tyr Thr Leu Thr Asn Val Asp Ala Asp Ala Gly Thr Phe Asp 
70 75 80 85 

ctg get ttt gtg ctg cac gag ccg ctg ggg ecc gee teg gcg tgg gcg 
Leu Ala Phe Val Leu His Glu Pro Leu Gly Pro Ala Ser Ala Trp Ala 



acg cgc tgc gag gcc ggg gaa age ctg gaa gtc atg cgc tac cca gga 
Thr Arg Cys Glu Ala Gly Glu Ser Leu Glu Val Met Arg Tyr Pro Gly 
105 110 115 

att ccg ttc gcc ate cca gat cca gcg ccg cgt ggc ttc ctt ttc eta 
He Pro Phe Ala He Pro Asp Pro Ala Pro Arg Gly Phe Leu Phe Leu 
120 125 130 

ggc gat etc acc tct tac cca gcg ate tgc teg att ctg gag ace ttg 
Gly Asp Leu Thr Ser Tyr Pro Ala He Cys Ser He Leu Glu Thr Leu 
135 140 145 

gac ggt gaa ate cet gcg acc gcg tat ctt ate gcc cac gat cca ctt 
Asp Gly Glu He Pro Ala Thr Ala Tyr Leu He Ala His Asp Pro Leu 
150 155 160 165 

gat tac aec ttc gat ttt ecc cag ggc gag cac ate acc gcg cag tgg 
Asp Tyr Thr Phe Asp Phe Pro Gin Gly Glu His He Thr Ala Gin Trp 
170 175 180 

att tec aac gaa caa tec ttc att gat cac ate get gac acg gat tac 
He Ser Asn Glu Gin Ser Phe He Asp His He Ala Asp Thr Asp Tyr 
185 190 195 

acc gat ttt tat acc tgg ate ggc gcg gaa tec tec gaa aec cgt 
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Thr Asp Phe Tyr Thr Trp He Gly Ala Glu Ser Ser Glu Thr Arg 
200 205 210 



<210> 202 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Met Gly Lys Gly Phe Thr Gly Ala He Leu Thr Val Met Gly Val Lys 
15 10 15 

Ser His He Ala Thr Thr Thr Gly Lys Thr Val He Asn Asp Arg Met 
20 25 30 

Val Thr He His Phe His Ser Glu Thr Leu Leu Asn Thr Glu Gly Glu 
35 40 45 

Val Pro Gly Asp Trp Leu Arg Leu Trp Phe Pro His Glu Ser Arg Pro 
50 55 60 

Gly Lys Leu Tyr Gin Arg Ala Tyr Thr Leu Thr Asn Val Asp Ala Asp 
65 70 75 80 

Ala Gly Thr Phe Asp Leu Ala Phe Val Leu His Glu Pro Leu Gly Pro 
85 90 95 

Ala Ser Ala Trp Ala Thr Arg Cys Glu Ala Gly Glu Ser Leu Glu Val 
100 105 110 

Met Arg Tyr Pro Gly He Pro Phe Ala He Pro Asp Pro Ala Pro Arg 
115 120 125 

Gly Phe Leu Phe Leu Gly Asp Leu Thr Ser Tyr Pro Ala He Cys Ser 
130 135 140 

He Leu Glu Thr Leu Asp Gly Glu He Pro Ala Thr Ala Tyr Leu He 
145 150 155 160 

Ala His Asp Pro Leu Asp Tyr Thr Phe Asp Phe Pro Gin Gly Glu His 
165 170 175 

He Thr Ala Gin Trp He Ser Asn Glu Gin Ser Phe He Asp His He 
180 185 190 

Ala Asp Thr Asp Tyr Thr Asp Phe Tyr Thr Trp He Gly Ala Glu Ser 
195 200 205 

Ser Glu Thr Arg 
210 



<210> 203 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 
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<223> RXA01051 
<400> 203 

tgcgacccaa gatactctcg ggcaagctct tcgttgttcg ttaaagattt tgaggaaacc 60 

taacagtgaa cacacaggcc atccccctag ggttggccat atg tea acc att cac 115 

Met Ser Thr lie His 



gcc tec gga ate cag get cca caa gtg cca eac ggt tee cae cat gee 
Ala Ser Gly lie Gin Ala Pro Gin Val Pro His Gly Ser His His Ala 
10 15 20 

ccg cca caa aag gae gaa tea gtg aag aag age ttc aat gee tet tct 
Pro Pro Gin Lys Asp Glu Ser Val Lys Lys Ser Phe Asn Ala Ser Ser 
25 30 35 

tta ctg ttc gcg ttt tec ttc ggc gtg tac ctg gtg ctg ctt gtg atg 
Leu Leu Phe Ala Phe Ser Phe Gly Val Tyr Leu Val Leu Leu Val Met 



atg aca ctt ctt aaa agt cge ctt tct tta ggc gga ctg tgg aac aca 
Met Thr Leu Leu Lys Ser Arg Leu Ser Leu Gly Gly Leu Trp Asn Thr 



gaa gea cac caa tac aga tec ate gac tta gag ctt ttc aac ggc ttt 
Glu Ala His Gin Tyr Arg Ser He Asp Leu Glu Leu Phe Asn Gly Phe 
70 75 80 85 

get gat cca cca att tgg tgg ggg cet tgg acc aac act ttt ggc aac 
Ala Asp Pro Pro He Trp Trp Gly Pro Trp Thr Asn Thr Phe Gly Asn 
90 95 100 

ate gea ctg ttc atg cca ttt ggg ttt ttc ctg tac aaa atg etc cgt 
He Ala Leu Phe Met Pro Phe Gly Phe Phe Leu Tyr Lys Met Leu Arg 
105 110 115 

aga ttc aac cat ega ttc cec ttc gta gaa acc ate ctg ttt gcc age 
Arg Phe Asn His Arg Phe Pro Phe Val Glu Thr He Leu Phe Ala Ser 
120 125 130 

gtc acc age etc agt ate gaa gtt ctg caa tgg gtg ttt get att gga 
Val Thr Ser Leu Ser He Glu Val Leu Gin Trp Val Phe Ala He Gly 
135 140 145 

tat tea gat gtc gat gac ctg ttg ttt aat acg ate ggc gga etc att 
Tyr Ser Asp Val Asp Asp Leu Leu Phe Asn Thr He Gly Gly Leu He 
150 155 160 165 

gga gea tec gta gea gcg ctt gtc teg ctt aaa tec tec aag gta gtc 
Gly Ala Ser Val Ala Ala Leu Val Ser Leu Lys Ser Ser Lys Val Val 
170 175 180 

age gga ate ate atg ggc ggt tea eta tct gtg atg gcg atg atg atg 
Ser Gly He He Met Gly Gly Ser Leu Ser Val Met Ala Met Met Met 
185 190 195 

tat tea agt ttt ate gcc tagaaggttt cagcagttce get 
Tyr Ser Ser Phe He Ala 
200 
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<210> 204 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Met Ser Thr He His Ala Ser Gly He Gin Ala Pro Gin Val Pro His 
15 10 15 

Gly Ser His His Ala Pro Pro Gin Lys Asp Glu Ser Val Lys Lys Ser 
20 25 30 

Phe Asn Ala Ser Ser Leu Leu Phe Ala Phe Ser Phe Gly Val Tyr Leu 
35 40 45 

Val Leu Leu Val Met Met Thr Leu Leu Lys Ser Arg Leu Ser Leu Gly 
50 55 60 

Gly Leu Trp Asn Thr Glu Ala His Gin Tyr Arg Ser He Asp Leu Glu 
65 70 75 80 

Leu Phe Asn Gly Phe Ala Asp Pro Pro He Trp Trp Gly Pro Trp Thr 
85 90 95 

Asn Thr Phe Gly Asn He Ala Leu Phe Met Pro Phe Gly Phe Phe Leu 
100 105 110 

Tyr Lys Met Leu Arg Arg Phe Asn His Arg Phe Pro Phe Val Glu Thr 
115 120 125 

He Leu Phe Ala Ser Val Thr Ser Leu Ser He Glu Val Leu Gin Trp 
130 135 140 

Val Phe Ala He Gly Tyr Ser Asp Val Asp Asp Leu Leu Phe Asn Thr 
145 150 155 160 

He Gly Gly Leu He Gly Ala Ser Val Ala Ala Leu Val Ser Leu Lys 
165 170 175 

Ser Ser Lys Val Val Ser Gly He He Met Gly Gly Ser Leu Ser Val 
180 185 190 

Met Ala Met Met Met Tyr Ser Ser Phe He Ala 
195 200 



<210> 205 
<211> 1359 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1336) 
<223> RXN01873 

<400> 205 

ccgtcgttgc ccatggtcac agcctacatg cacaaagtga atcaaaaaca gctatttcta 
acattttact aatatttgct gttggcgcat gatgaactcc atg age caa gca ata 
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Met Ser Gin Ala lie 



gat age aag gtc gag gca cac gaa ggc cac gaa ggc cac gaa ggc ate 
Asp Ser Lys Val Glu Ala His Glu Gly His Glu Gly His Glu Gly lie 



gag cga gga aca cgc aat tac aag cgc get gtg ttt gcg atg ctg gcc 
Glu Arg Gly Thr Arg Asn Tyr Lys Arg Ala Val Phe Ala Met Leu Ala 



gcc ggt ctt get get tte aat ggt ctt tat tge aeg eag gea ttg ctt 
Ala Gly Leu Ala Ala Phe Asn Gly Leu Tyr Cys Thr Gin Ala Leu Leu 



eee aec atg aeg gaa gag ttg gga att acg ece aet gag tee geg etg 
Pro Thr Met Thr Glu Glu Leu Gly lie Thr Pro Thr Glu Ser Ala Leu 
55 60 65 

acg gtg teg get acg act gga atg ttg gcg ctg tgt att gtt ccg gcg 
Thr Val Ser Ala Thr Thr Gly Met Leu Ala Leu Cys lie Val Pro Ala 



teg ata ctt teg gag aaa ttt ggt cgc ggt egg gtg ctg aea att tea 
Ser lie Leu Ser Glu Lys Phe Gly Arg Gly Arg Val Leu Thr lie Ser 
90 95 100 

etc acg ttg gcc ate ate gtg gga tta att ttg ccg ctt gtc ccc aat 
Leu Thr Leu Ala lie lie Val Gly Leu lie Leu Pro Leu Val Pro Asn 
105 110 115 

att act get etc ate ctg etc aga ggt etc eaa ggt gcg ctg ctt get 
lie Thr Ala Leu lie Leu Leu Arg Gly Leu Gin Gly Ala Leu Leu Ala 
120 125 130 

ggc aet cca geg gtg geg atg aec tgg ttg tet gag gaa att cac eee 
Gly Thr Pro Ala Val Ala Met Thr Trp Leu Ser Glu Glu lie His Pro 
135 140 145 

aag gat att ggg cat gcg atg gga att tac ate gcg gga aat act gtc 
Lys Asp lie Gly His Ala Met Gly lie Tyr lie Ala Gly Asn Thr Val 
150 155 160 165 

ggc ggg etc act gga cgt atg att ccg gcg gga eta ctt gaa gta act 
Gly Gly Leu Thr Gly Arg Met lie Pro Ala Gly Leu Leu Glu Val Thr 
170 175 180 

cat tgg caa aac gca ctg ctg gga agt tct ate get gcg ctg ate tte 
His Trp Gin Asn Ala Leu Leu Gly Ser Ser lie Ala Ala Leu lie Phe 
185 190 195 

ggc gta ate atg gtg gtg ttg ctt eee aag eag egg aaa tte cag ccg 
Gly Val lie Met Val Val Leu Leu Pro Lys Gin Arg Lys Phe Gin Pro 
200 205 210 

aag aat ate aat etg cgc cat gag att teg gcg atg get get cat tgg 
Lys Asn He Asn Leu Arg His Glu He Ser Ala Met Ala Ala His Trp 
215 220 225 

egg aat ect cgt ttg gcg ttg ctt ttt ggt aet gcg ttt ttg ggc atg 
Arg Asn Pro Arg Leu Ala Leu Leu Phe Gly Thr Ala Phe Leu Gly Met 
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ggt act ttt gtg teg ctg tac aac tat ttg ggt ttc cgc atg att gat 
Gly Thr Phe Val Ser Leu Tyr Asn Tyr Leu Gly Phe Arg Met lie Asp 
250 255 250 

cag ttt ggg ctg agt gaa gtg ctg gtt ggt gcg gtg ttc ate atg tat 
Gin Phe Gly Leu Ser Glu Val Leu Val Gly Ala Val Phe He Met Tyr 
265 270 275 

ctg gcc ggg acc tgg agt tec acc cag gcg ggt gcg ttg agg gag aag 
Leu Ala Gly Thr Trp Ser Ser Thr Gin Ala Gly Ala Leu Arg Glu Lys 
280 285 290 

ate ggc aat ggg tea acg gtt att ttc ttg agt ctg aeg atg ate gcg 
He Gly Asn Gly Ser Thr Val He Phe Leu Ser Leu Thr Met He Ala 
295 300 305 

teg atg gca ctg atg ggg att aat aat ttg tgg gtc acg ttg gtt gcc 
Ser Met Ala Leu Met Gly He Asn Asn Leu Trp Val Thr Leu Val Ala 
310 315 320 325 

ctg ttt gtg ttt acc gcg gca ttt ttc gca ctg cat tec agt get teg 
Leu Phe Val Phe Thr Ala Ala Phe Phe Ala Leu His Ser Ser Ala Ser 
330 335 340 

gga tgg ate gga ate ate gca acg aag gat cgc gcg gaa gee tec age 
Gly Trp He Gly He He Ala Thr Lys Asp Arg Ala Glu Ala Ser Ser 
345 350 355 

atg tat ttg ttc tgt tat tac gtg gga tec teg gtg att ggt tgg gtt 
Met Tyr Leu Phe Cys Tyr Tyr Val Gly Ser Ser Val He Gly Trp Val 
360 365 370 

tet gga ttc gcg ttt acg cat ttg ccg tgg ttg gcg ttc att ggc tgg 
Ser Gly Phe Ala Phe Thr His Leu Pro Trp Leu Ala Phe He Gly Trp 
375 380 385 

ttg att ctg ett ctt tgc gga gtg ctg gcg att tgt gtg acg ctg gca 
Leu He Leu Leu Leu Cys Gly Val Leu Ala He Cys Val Thr Leu Ala 
390 395 400 405 

agg ctt gcc cgc aac gee aat taataegagt ttgtccgtgt tta 
Arg Leu Ala Arg Asn Ala Asn 
410 



<210> 206 
<211> 412 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Met Ser Gin Ala He Asp Ser Lys Val Glu Ala His Glu Gly His Glu 
15 10 15 

Gly His Glu Gly He Glu Arg Gly Thr Arg Asn Tyr Lys Arg Ala Val 
20 25 30 



Phe Ala Met Leu Ala Ala Gly Leu Ala Ala Phe Asn Gly Leu Tyr Cys 
35 40 45 
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Thr Gin Ala Leu 

50 

Thr Glu Ser Ala 
65 

Cys lie Val Pro 



Val Leu Thr He 
100 

Pro Leu Val Pro 
115 

Gly Ala Leu Leu 
130 

Glu Glu He His 
145 

Ala Gly Asn Thr 



Leu Leu Glu Val 
180 

Ala Ala Leu He 
195 

Arg Lys Phe Gin 
210 

Met Ala Ala His 
225 

Ala Phe Leu Gly 



Phe Arg Met He 
260 

Val Phe He Met 
275 

Ala Leu Arg Glu 
290 

Leu Thr Met He 
305 

Val Thr Leu Val 



His Ser Ser Ala 
340 

Ala Glu Ala Ser 
355 



Leu Pro Thr Met 
55 

Leu Thr Val Ser 
70 

Ala Ser He Leu 
85 

Ser Leu Thr Leu 



Asn He Thr Ala 
120 

Ala Gly Thr Pro 
135 

Pro Lys Asp He 
150 

Val Gly Gly Leu 
165 

Thr His Trp Gin 



Phe Gly Val He 
200 

Pro Lys Asn He 
215 



Trp Arg Asn Pro 
230 

Met Gly Thr Phe 
245 

Asp Gin Phe Gly 



Tyr Leu Ala Gly 

280 

Lys He Gly Asn 
295 

Ala Ser Met Ala 
310 

Ala Leu Phe Val 
325 

Ser Gly Trp He 



Ser Met Tyr Leu 
360 



Thr Glu Glu Leu 
60 

Ala Thr Thr Gly 
75 

Ser Glu Lys Phe 
90 

Ala He He Val 
105 

Leu He Leu Leu 



Ala Val Ala Met 
140 

Gly His Ala Met 
155 

Thr Gly Arg Met 
170 

Asn Ala Leu Leu 
185 

Met Val Val Leu 



Asn Leu Arg His 
220 

Arg Leu Ala Leu 
235 

Val Ser Leu Tyr 
250 

Leu Ser Glu Val 
265 

Thr Trp Ser Ser 



Gly Ser Thr Val 
300 

Leu Met Gly He 
315 

Phe Thr Ala Ala 
330 

Gly He He Ala 
345 

Phe Cys Tyr Tyr 



Gly He Thr Pro 



Met Leu Ala Leu 
80 

Gly Arg Gly Arg 
95 

Gly Leu He Leu 
110 

Arg Gly Leu Gin 
125 

Thr Trp Leu Ser 



Gly He Tyr He 
160 

He Pro Ala Gly 
175 

Gly Ser Ser He 
190 

Leu Pro Lys Gin 
205 

Glu He Ser Ala 



Leu Phe Gly Thr 
240 

Asn Tyr Leu Gly 
255 

Leu Val Gly Ala 
270 

Thr Gin Ala Gly 
285 

He Phe Leu Ser 



Asn Asn Leu Trp 
320 

Phe Phe Ala Leu 
335 

Thr Lys Asp Arg 
350 



Val Gly Ser Ser 
365 
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Val lie Gly Trp Val Ser Gly Phe 
370 375 

Ala Phe lie Gly Trp Leu lie Leu 
385 390 

Cys Val Thr Leu Ala Arg Leu Ala 
405 



Ala Phe Thr His Leu Pro Trp Leu 
380 

Leu Leu Cys Gly Val Leu Ala lie 

395 400 

Arg Asn Ala Asn 
410 



<210> 207 
<211> 1215 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1192) 
<223> FRXA01873 

<400> 207 

ccgtcgttgc ccatggtcac agcctacatg cacaaagtga atcaaaaaca gctatttcta 60 

acattttact aatatttgct gttggcgcat gatgaactcc atg age caa gca ata 115 

Met Ser Gin Ala He 



gat age aag gtc gag gca cac gaa ggc cac gaa ggc cac gaa ggc ate 
Asp Ser Lys Val Glu Ala His Glu Gly His Glu Gly His Glu Gly He 



gag cga gga aca cgc aat tac aag cgc get gtg ttt gcg atg ctg gcc 

Glu Arg Gly Thr Arg Asn Tyr Lys Arg Ala Val Phe Ala Met Leu Ala 

25 30 35 

gcc ggt ctt get get ttc aat ggt ett tat tge aeg eag gea ttg ett 

Ala Gly Leu Ala Ala Phe Asn Gly Leu Tyr Cys Thr Gin Ala Leu Leu 



eee ace atg aeg gaa gag ttg gga att acg cee act gag tec gcg ctg 
Pro Thr Met Thr Glu Glu Leu Gly He Thr Pro Thr Glu Ser Ala Leu 



acg gtg teg get aeg act gga atg ttg geg ctg tgt att gtt ccg gcg 
Thr Val Ser Ala Thr Thr Gly Met Leu Ala Leu Cys He Val Pro Ala 
70 75 80 85 

teg ata ctt teg gag aaa ttt ggt cgc ggt egg gtg ctg aca att tea 
Ser He Leu Ser Glu Lys Phe Gly Arg Gly Arg Val Leu Thr He Ser 
90 95 100 

etc acg ttg gcc ate ate gtg gga tta att ttg ccg ctt gtc ecc aat 
Leu Thr Leu Ala He He Val Gly Leu He Leu Pro Leu Val Pro Asn 
105 110 115 

att act get etc ate ctg etc aga ggt etc caa ggt geg ctg ett get 
He Thr Ala Leu He Leu Leu Arg Gly Leu Gin Gly Ala Leu Leu Ala 
120 125 130 

ggc act cca geg gtg gcg atg aec tgg ttg tet gag gaa att cac ecc 
Gly Thr Pro Ala Val Ala Met Thr Trp Leu Ser Glu Glu He His Pro 
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aag gat att ggg cat gcg atg gga att tac ate gcg gga aat act gtc 
Lys Asp lie Gly His Ala Met Gly lie Tyr lie Ala Gly Asn Thr Val 
150 155 160 165 

ggc ggg etc act gga cgt atg att ccg gcg gga eta ctt gaa gta act 
Gly Gly Leu Thr Gly Arg Met lie Pro Ala Gly Leu Leu Glu Val Thr 
170 175 180 

cat tgg caa aac gca ctg ctg gga agt tot ate get gcg ctg ate ttc 
His Trp Gin Asn Ala Leu Leu Gly Ser Ser lie Ala Ala Leu lie Phe 
185 190 195 

ggc gta ate atg gtg gtg ttg ctt ccc aag cag egg aaa ttc cag ccg 
Gly Val lie Met Val Val Leu Leu Pro Lys Gin Arg Lys Phe Gin Pro 
200 205 210 

aag aat ate aat ctg cgc cat gag att teg gcg atg get get eat tgg 
Lys Asn lie Asn Leu Arg His Glu lie Ser Ala Met Ala Ala His Trp 
215 220 225 

egg aat cct cgt ttg gcg ttg ctt ttt ggt act gcg ttt ttg ggc atg 
Arg Asn Pro Arg Leu Ala Leu Leu Phe Gly Thr Ala Phe Leu Gly Met 
230 235 240 245 

ggt act ttt gtg teg ctg tac aac tat ttg ggt tte ege atg att gat 
Gly Thr Phe Val Ser Leu Tyr Asn Tyr Leu Gly Phe Arg Met lie Asp 
250 255 260 

cag ttt ggg ctg agt gaa gtg ctg gtt ggt gcg gtg tte ate atg tat 
Gin Phe Gly Leu Ser Glu Val Leu Val Gly Ala Val Phe lie Met Tyr 
265 270 275 

ctg gee ggg ace tgg agt tee ace eag gcg ggt gcg ttg agg gag aag 
Leu Ala Gly Thr Trp Ser Ser Thr Gin Ala Gly Ala Leu Arg Glu Lys 
280 285 290 

ate ggc aat ggg tea aeg gtt att ttc ttg agt ctg acg atg ate gcg 
lie Gly Asn Gly Ser Thr Val lie Phe Leu Ser Leu Thr Met lie Ala 
295 300 305 

teg atg gca ctg atg ggg att aat aat ttg tgg gtc acg ttg gtt gcc 
Ser Met Ala Leu Met Gly lie Asn Asn Leu Trp Val Thr Leu Val Ala 
310 315 320 325 

ctg ttt gtg ttt ace gcg gca ttt ttc gca ctg cat tec agt get teg 
Leu Phe Val Phe Thr Ala Ala Phe Phe Ala Leu His Ser Ser Ala Ser 
330 335 340 

gga tgg ate gga ate ate gca acg aag gat ege gcg gaa gee tee age 
Gly Trp lie Gly lie lie Ala Thr Lys Asp Arg Ala Glu Ala Ser Ser 
345 350 355 

atg tat ttg tte tgt gaa tac taggatcetc ggtgattggt tgg 
Met Tyr Leu Phe Cys Glu Tyr 
360 



<210> 208 
<211> 364 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Met Ser Gin Ala lie Asp Ser Lys Val Glu Ala His Glu Gly His Glu 
15 10 15 

Gly His Glu Gly lie Glu Arg Gly Thr Arg Asn Tyr Lys Arg Ala Val 
20 25 30 

Phe Ala Met Leu Ala Ala Gly Leu Ala Ala Phe Asn Gly Leu Tyr Cys 



Thr Gin Ala Leu Leu Pro Thr Met Thr Glu Glu Leu Gly lie Thr Pro 
50 55 60 

Thr Glu Ser Ala Leu Thr Val Ser Ala Thr Thr Gly Met Leu Ala Leu 
65 70 75 80 

Cys lie Val Pro Ala Ser lie Leu Ser Glu Lys Phe Gly Arg Gly Arg 



Val Leu Thr lie Ser Leu Thr Leu Ala lie He Val Gly Leu He Leu 
100 105 110 

Pro Leu Val Pro Asn He Thr Ala Leu He Leu Leu Arg Gly Leu Gin 
115 120 125 

Gly Ala Leu Leu Ala Gly Thr Pro Ala Val Ala Met Thr Trp Leu Ser 
130 135 140 

Glu Glu He His Pro Lys Asp He Gly His Ala Met Gly He Tyr He 
145 150 155 160 

Ala Gly Asn Thr Val Gly Gly Leu Thr Gly Arg Met He Pro Ala Gly 
165 170 175 

Leu Leu Glu Val Thr His Trp Gin Asn Ala Leu Leu Gly Ser Ser He 
180 185 190 

Ala Ala Leu He Phe Gly Val He Met Val Val Leu Leu Pro Lys Gin 
195 200 205 

Arg Lys Phe Gin Pro Lys Asn He Asn Leu Arg His Glu He Ser Ala 
210 215 220 

Met Ala Ala His Trp Arg Asn Pro Arg Leu Ala Leu Leu Phe Gly Thr 
225 230 235 240 

Ala Phe Leu Gly Met Gly Thr Phe Val Ser Leu Tyr Asn Tyr Leu Gly 
245 250 255 

Phe Arg Met He Asp Gin Phe Gly Leu Ser Glu Val Leu Val Gly Ala 
260 265 270 

Val Phe He Met Tyr Leu Ala Gly Thr Trp Ser Ser Thr Gin Ala Gly 
275 280 285 

Ala Leu Arg Glu Lys He Gly Asn Gly Ser Thr Val He Phe Leu Ser 
290 295 300 
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Leu Thr Met lie Ala Ser Met Ala Leu Met Gly lie Asn Asn Leu Trp 
305 310 315 320 

Val Thr Leu Val Ala Leu Phe Val Phe Thr Ala Ala Phe Phe Ala Leu 
325 330 335 

His Ser Ser Ala Ser Gly Trp lie Gly lie lie Ala Thr Lys Asp Arg 
340 345 350 

Ala Glu Ala Ser Ser Met Tyr Leu Phe Cys Glu Tyr 
355 360 



<210> 209 
<211> 1572 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1549) 
<223> RXN00034 

<400> 209 

taaattttgt ggcactcccc acatttctat caatctatag aaagtatgac ttaaagtcga 60 

ttttgcaagt ttctatagat tgatagaaaa gggagtttag atg tct tac aca tct 115 

Met Ser Tyr Thr Ser 



ttt aaa ggc gat gat aaa gcc etc ate ggc ata gtt tta tea gtt etc 
Phe Lys Gly Asp Asp Lys Ala Leu lie Gly lie Val Leu Ser Val Leu 



aca ttt tgg ctt ttt get cag tea ace eta aat ate ggc cea gat atg 
Thr Phe Trp Leu Phe Ala Gin Ser Thr Leu Asn lie Gly Pro Asp Met 



gca act gat tta ggg atg age gat ggc acc atg aac ata get gtc gtg 
Ala Thr Asp Leu Gly Met Ser Asp Gly Thr Met Asn lie Ala Val Val 



gcc gcc gcg tta ttc tgt gga aca ttt ate gtc gca gcc ggc ggc ate 
Ala Ala Ala Leu Phe Cys Gly Thr Phe lie Val Ala Ala Gly Gly lie 



gca gat gtc ttt ggc cga gta cga ate atg atg att ggc aac ate ctt 
Ala Asp Val Phe Gly Arg Val Arg lie Met Met lie Gly Asn lie Leu 



aac ate ctg gga tet etc etc ate gcc acg gca acg act tet tta gee 
Asn lie Leu Gly Ser Leu Leu lie Ala Thr Ala Thr Thr Ser Leu Ala 
90 95 100 

acc caa atg gtg ate acc ggc cga gtt etc caa gga ctg gca gca gcg 
Thr Gin Met Val lie Thr Gly Arg Val Leu Gin Gly Leu Ala Ala Ala 
105 110 115 

gcc ate atg tct gca tec eta gca tta gtt aag aca tat tgg tta ggt 
Ala lie Met Ser Ala Ser Leu Ala Leu Val Lys Thr Tyr Trp Leu Gly 
120 125 130 
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act gac cgc caa cga gca gtc tec att tgg tec att ggt tea tgg ggt 547 
Thr Asp Arg Gin Arg Ala Val Ser lie Trp Ser lie Gly Ser Trp Gly 
135 140 145 

ggc acc gga ttc tgc gcg ctt ttc gcg ggt ctt gtt gta gca age eec 595 
Gly Thr Gly Phe Cys Ala Leu Phe Ala Gly Leu Val Val Ala Ser Pro 
150 155 160 165 

ttt ggt tgg aga gga ate ttc gee etc tgc gcg ate gtc tec ate gtt 643 
Phe Gly Trp Arg Gly He Phe Ala Leu Cys Ala He Val Ser He Val 
170 175 180 

get att gcc ctt acc cgc cac ate ceg gaa tec cgt ccg get caa tec 691 
Ala He Ala Leu Thr Arg His He Pro Glu Ser Arg Pro Ala Gin Ser 
185 190 195 

att ggc atg cat ttg gat tgg agt ggc ate ate gtt ctt gcc etc agt 739 
He Gly Met His Leu Asp Trp Ser Gly He He Val Leu Ala Leu Ser 
200 205 210 

gtt eta tet ctt gaa ttg ttt att acc caa ggt gaa tea ctt ggc tgg 787 
Val Leu Ser Leu Glu Leu Phe He Thr Gin Gly Glu Ser Leu Gly Trp 
215 220 225 

acg cac tgg atg acc tgg act etc ctt gcc gtt tct ttg aca ttt ctt 835 
Thr His Trp Met Thr Trp Thr Leu Leu Ala Val Ser Leu Thr Phe Leu 
230 235 240 245 

gca gtt ttc gtc ttc att gaa cgc ate gee age tgg eca gtt etc gac 883 
Ala Val Phe Val Phe He Glu Arg He Ala Ser Trp Pro Val Leu Asp 
250 255 260 

ttc aac ctt ttc aaa gac cac gee ttc age ggt gcg acc ate acc aac 931 
Phe Asn Leu Phe Lys Asp His Ala Phe Ser Gly Ala Thr He Thr Asn 
265 270 275 

ttc att atg age get act ggc gga gta gtt gcc gtt gtc atg tgg gtt 979 
Phe He Met Ser Ala Thr Gly Gly Val Val Ala Val Val Met Trp Val 
280 285 290 

eag caa atg gga tgg ggt gtc tec eca aca ate teg gga etc ace age 1027 
Gin Gin Met Gly Trp Gly Val Ser Pro Thr He Ser Gly Leu Thr Ser 
295 300 305 

ate ggc ttc gca gcc ttt gtc ate ctt ttc att cga gtt gga gaa aag 1075 
He Gly Phe Ala Ala Phe Val He Leu Phe He Arg Val Gly Glu Lys 
310 315 320 325 

gcc atg cag aaa gtt ggc gcc cga gca gtg ate ate acc get ggc ate 1123 
Ala Met Gin Lys Val Gly Ala Arg Ala Val He He Thr Ala Gly He 
330 335 340 

ttg gta gcg ace gcg acc gcc etc eta atg ate ace gcg gtc age gag 1171 
Leu Val Ala Thr Ala Thr Ala Leu Leu Met He Thr Ala Val Ser Glu 
345 350 355 

tea acg tac ate gtc ate tec etc gee ggc ttc tec ctt tat ggc ctt 1219 
Ser Thr Tyr He Val He Ser Leu Ala Gly Phe Ser Leu Tyr Gly Leu 
360 365 370 



BGI-124CP 



-256- 



ggc etc gga etc tte gee ace cca gte ace gat act gcg ctt gga aca 
Gly Leu Gly Leu Phe Ala Thr Pro Val Thr Asp Thr Ala Leu Gly Thr 
375 380 385 



1267 



ctt ccc aaa gac cgt ace ggc get ggt gca ggt gta tte aag atg tec 1315 
Leu Pro Lys Asp Arg Thr Gly Ala Gly Ala Gly Val Phe Lys Met Ser 
390 395 400 405 

tct tec etc ggc gca gca etc ggc ate gca ate tec act tea gtg tte 1353 
Ser Ser Leu Gly Ala Ala Leu Gly lie Ala lie Ser Thr Ser Val Phe 
410 415 420 

etc gca ctt cgc gac ggc ace tee ate aac tec gac gte gca etc gee 1411 
Leu Ala Leu Arg Asp Gly Thr Ser lie Asn Ser Asp Val Ala Leu Ala 
425 430 435 

gga aca gtt tea ctt ggc ate aac gtt gta tte gea gca aca gee acc 1459 
Gly Thr Val Ser Leu Gly lie Asn Val Val Phe Ala Ala Thr Ala Thr 
440 445 450 

ate acc gca gca gte ctt att eca aaa gee get ggc aaa gte tea caa 1507 
lie Thr Ala Ala Val Leu lie Pro Lys Ala Ala Gly Lys Val Ser Gin 



acc age ate ace ctt cet gag cca get ate get gta aaa ate 
Thr Ser lie Thr Leu Pro Glu Pro Ala lie Ala Val Lys lie 
470 475 480 



taaaacttca ccaggacaga taa 



<210> 210 
<211> 483 
<212> PRT 

<213> Corynebaeteriura glutamicum 
<400> 210 

Met Ser Tyr Thr Ser Phe Lys Gly Asp Asp Lys Ala Leu lie Gly lie 
15 10 15 

Val Leu Ser Val Leu Thr Phe Trp Leu Phe Ala Gin Ser Thr Leu Asn 
20 25 30 

lie Gly Pro Asp Met Ala Thr Asp Leu Gly Met Ser Asp Gly Thr Met 
35 40 45 

Asn lie Ala Val Val Ala Ala Ala Leu Phe Cys Gly Thr Phe lie Val 
50 55 60 

Ala Ala Gly Gly lie Ala Asp Val Phe Gly Arg Val Arg lie Met Met 
65 70 75 80 

lie Gly Asn He Leu Asn He Leu Gly Ser Leu Leu He Ala Thr Ala 
85 90 95 

Thr Thr Ser Leu Ala Thr Gin Met Val He Thr Gly Arg Val Leu Gin 
100 105 110 



Gly Leu Ala Ala Ala Ala He Met Ser Ala Ser Leu Ala Leu Val Lys 
115 120 125 



BGI-124CP 



-257- 



Thr Tyr Trp Leu 
130 

lie Gly Ser Trp 
145 

Val Val Ala Ser 



lie Val Ser lie 
180 

Arg Pro Ala Gin 
195 

Val Leu Ala Leu 
210 

Glu Ser Leu Gly 
225 

Ser Leu Thr Phe 



Trp Pro Val Leu 
260 

Ala Thr lie Thr 
275 

Val Val Met Trp 
290 

Ser Gly Leu Thr 
305 

Arg Val Gly Glu 



lie Thr Ala Gly 
340 

Thr Ala Val Ser 
355 

Ser Leu Tyr Gly 
370 



Thr Ala Leu Gly 
385 

Val Phe Lys Met 



Ser Thr Ser Val 
420 

Asp Val Ala Leu 
435 

Ala Ala Thr Ala 



Gly Thr Asp Arg 
135 

Gly Gly Thr Gly 
150 

Pro Phe Gly Trp 
165 

Val Ala lie Ala 



Ser lie Gly Met 
200 

Ser Val Leu Ser 
215 

Trp Thr His Trp 
230 

Leu Ala Val Phe 
245 

Asp Phe Asn Leu 



Asn Phe lie Met 
280 

Val Gin Gin Met 
295 

Ser lie Gly Phe 
310 



Lys Ala Met Gin 
325 

lie Leu Val Ala 



Glu Ser Thr Tyr 
360 

Leu Gly Leu Gly 
375 

Thr Leu Pro Lys 
390 

Ser Ser Ser Leu 
405 

Phe Leu Ala Leu 



Ala Gly Thr Val 
440 

Thr lie Thr Ala 



Gin Arg Ala Val 
140 

Phe Cys Ala Leu 
155 

Arg Gly lie Phe 
170 

Leu Thr Arg His 
185 

His Leu Asp Trp 



Leu Glu Leu Phe 
220 

Met Thr Trp Thr 
235 

Val Phe He Glu 
250 

Phe Lys Asp His 
265 

Ser Ala Thr Gly 



Gly Trp Gly Val 
300 

Ala Ala Phe Val 
315 

Lys Val Gly Ala 
330 

Thr Ala Thr Ala 
345 

He Val He Ser 



Leu Phe Ala Thr 
380 

Asp Arg Thr Gly 
395 

Gly Ala Ala Leu 

410 

Arg Asp Gly Thr 
425 

Ser Leu Gly He 



Ala Val Leu He 



Ser He Trp Ser 



Phe Ala Gly Leu 
160 

Ala Leu Cys Ala 
175 

He Pro Glu Ser 
190 

Ser Gly He He 
205 

He Thr Gin Gly 



Leu Leu Ala Val 
240 

Arg He Ala Ser 
255 

Ala Phe Ser Gly 
270 

Gly Val Val Ala 
285 

Ser Pro Thr He 



He Leu Phe He 
320 

Arg Ala Val He 
335 

Leu Leu Met He 
350 

Leu Ala Gly Phe 
365 

Pro Val Thr Asp 



Ala Gly Ala Gly 
400 

Gly He Ala He 
415 

Ser He Asn Ser 
430 

Asn Val Val Phe 
445 

Pro Lys Ala Ala 
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Gly Lys Val Ser Gin Thr Ser lie Thr Leu Pro Glu Pro Ala lie Ala 
465 470 475 480 

Val Lys lie 



<210> 211 
<211> 1045 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> FRXA02273 

<400> 211 

taaattttgt ggcactcccc acatttctat caatctatag aaagtatgac ttaaagtcga 60 

ttttgcaagt ttctatagat tgatagaaaa gggagtttag atg tct tac aca tct 115 

Met Ser Tyr Thr Ser 



ttt aaa ggc gat gat aaa gcc etc ate ggc ata gtt tta tea gtt ete 
Phe Lys Gly Asp Asp Lys Ala Leu lie Gly lie Val Leu Ser Val Leu 



aca ttt tgg ctt ttt get cag tea acc eta aat ate ggc cea gat atg 
Thr Phe Trp Leu Phe Ala Gin Ser Thr Leu Asn lie Gly Pro Asp Met 



gca act gat tta ggg atg age gat ggc ace atg aac ata get gtc gtg 
Ala Thr Asp Leu Gly Met Ser Asp Gly Thr Met Asn He Ala Val Val 



gcc gcc gcg tta ttc tgt gga aca ttt ate gtc gca gcc ggc ggc ate 

Ala Ala Ala Leu Phe Cys Gly Thr Phe He Val Ala Ala Gly Gly lie 
55 60 65 

gca gat gtc ttt ggc cga gta cga ate atg atg att ggc aac ate ctt 

Ala Asp Val Phe Gly Arg Val Arg He Met Met He Gly Asn He Leu 



aac ate ctg gga tct etc ete ate gcc acg gca aeg act tct tta gee 
Asn He Leu Gly Ser Leu Leu He Ala Thr Ala Thr Thr Ser Leu Ala 
90 95 100 

acc caa atg gtg ate acc ggc cga gtt etc eaa gga ctg gca gca gcg 
Thr Gin Met Val He Thr Gly Arg Val Leu Gin Gly Leu Ala Ala Ala 
105 110 115 

gee ate atg tct gca tec eta gca tta gtt aag aca tat tgg tta ggt 
Ala He Met Ser Ala Ser Leu Ala Leu Val Lys Thr Tyr Trp Leu Gly 
120 125 130 

act gae ege caa cga gca gtc tec att tgg tec att ggt tea tgg ggt 
Thr Asp Arg Gin Arg Ala Val Ser He Trp Ser He Gly Ser Trp Gly 
135 140 145 
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ggc acc gga ttc tgc gcg ctt ttc gcg ggt ctt gtt gta gca age ccc 595 
Gly Thr Gly Phe Cys Ala Leu Phe Ala Gly Leu Val Val Ala Ser Pro 
150 155 160 165 

ttt ggt tgg aga gga ate ttc gcc etc tgc gcg ate gtc tec ate gtt 643 
Phe Gly Trp Arg Gly lie Phe Ala Leu Cys Ala lie Val Ser lie Val 
170 175 180 

get att gee ctt aee egc cac ate ccg gaa tee cgt ccg get caa tec 691 
Ala lie Ala Leu Thr Arg His lie Pro Glu Ser Arg Pro Ala Gin Ser 
185 190 195 

att ggc atg cat ttg gat tgg agt ggc ate ate gtt ctt gee etc agt 739 
lie Gly Met His Leu Asp Trp Ser Gly lie lie Val Leu Ala Leu Ser 
200 205 210 

gtt eta tot ctt gaa ttg ttt att acc caa ggt gaa tea ctt ggc tgg 787 
Val Leu Ser Leu Glu Leu Phe lie Thr Gin Gly Glu Ser Leu Gly Trp 
215 220 225 

aeg cae tgg atg acc tgg act etc ctt gee gtt tet ttg aca ttt ctt 835 
Thr His Trp Met Thr Trp Thr Leu Leu Ala Val Ser Leu Thr Phe Leu 
230 235 240 245 

gca gtt ttc gtc ttc att gaa cgc ate gee age tgg eca gtt etc gae 883 
Ala Val Phe Val Phe lie Glu Arg lie Ala Ser Trp Pro Val Leu Asp 
250 255 260 

ttc aae ctt ttc aaa gae cac gee ttc age ggt gcg acc ate acc aac 931 
Phe Asn Leu Phe Lys Asp His Ala Phe Ser Gly Ala Thr lie Thr Asn 
265 270 275 

ttc att atg age get act ggc gga gta gtt gee gtt gtc atg tgg gtt 97 9 
Phe lie Met Ser Ala Thr Gly Gly Val Val Ala Val Val Met Trp Val 
280 285 290 

eag caa atg gga tgg ggt gtc tec cca aca ate teg gga etc acc age 1027 
Gin Gin Met Gly Trp Gly Val Ser Pro Thr lie Ser Gly Leu Thr Ser 
295 300 305 

ate ggc ttc gca gcc ttt 1045 
He Gly Phe Ala Ala Phe 
310 315 



<210> 212 
<211> 315 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 212 

Met Ser Tyr Thr Ser Phe Lys Gly Asp Asp Lys Ala Leu lie Gly He 
15 10 15 

Val Leu Ser Val Leu Thr Phe Trp Leu Phe Ala Gin Ser Thr Leu Asn 
20 25 30 



He Gly Pro Asp Met Ala Thr Asp Leu Gly Met Ser Asp Gly Thr Met 
35 40 45 
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Asn lie Ala Val Val Ala Ala Ala Leu Phe Cys Gly Thr Phe lie Val 



Ala Ala Gly Gly lie Ala Asp Val Phe Gly Arg Val Arg lie Met Met 
65 70 75 80 

lie Gly Asn lie Leu Asn lie Leu Gly Ser Leu Leu lie Ala Thr Ala 
85 90 95 

Thr Thr Ser Leu Ala Thr Gin Met Val lie Thr Gly Arg Val Leu Gin 
100 105 110 

Gly Leu Ala Ala Ala Ala lie Met Ser Ala Ser Leu Ala Leu Val Lys 
115 120 125 

Thr Tyr Trp Leu Gly Thr Asp Arg Gin Arg Ala Val Ser lie Trp Ser 
130 135 140 

lie Gly Ser Trp Gly Gly Thr Gly Phe Cys Ala Leu Phe Ala Gly Leu 
145 150 155 160 

Val Val Ala Ser Pro Phe Gly Trp Arg Gly lie Phe Ala Leu Cys Ala 
165 170 175 

He Val Ser He Val Ala He Ala Leu Thr Arg His He Pro Glu Ser 
180 185 190 

Arg Pro Ala Gin Ser He Gly Met His Leu Asp Trp Ser Gly He He 
195 200 205 

Val Leu Ala Leu Ser Val Leu Ser Leu Glu Leu Phe He Thr Gin Gly 
210 215 220 

Glu Ser Leu Gly Trp Thr His Trp Met Thr Trp Thr Leu Leu Ala Val 
225 230 235 240 

Ser Leu Thr Phe Leu Ala Val Phe Val Phe He Glu Arg He Ala Ser 
245 250 255 

Trp Pro Val Leu Asp Phe Asn Leu Phe Lys Asp His Ala Phe Ser Gly 
260 265 270 

Ala Thr He Thr Asn Phe He Met Ser Ala Thr Gly Gly Val Val Ala 
275 280 285 

Val Val Met Trp Val Gin Gin Met Gly Trp Gly Val Ser Pro Thr He 
290 295 300 



Ser Gly Leu Thr Ser He Gly Phe Ala Ala Phe 
305 310 315 



<210> 213 
<211> 826 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXN03075 
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<400> 213 

tgtgcaaaat tgcattcagg ctgaaaaatt cctaaaggga ctccgtccga ataattggaa 60 

agcccagaag aacagtcaac tcctagatta aaggataatc gtg gcg aaa ttc ctg 115 

Val Ala Lys Phe Leu 



tat aag tta ggc tec acg gcc tat caa aag aaa tgg ccg ttt ctt gcg 
Tyr Lys Leu Gly Ser Thr Ala Tyr Gin Lys Lys Trp Pro Phe Leu Ala 



gtc tgg etc gtg att etc ata ggt ate acg acg ctg gcg ggg ctg tat 
Val Trp Leu Val He Leu He Gly He Thr Thr Leu Ala Gly Leu Tyr 



gcc aag cca acg teg agt age ttc tct ate ect ggt ctt gat tct gtc 
Ala Lys Pro Thr Ser Ser Ser Phe Ser He Pro Gly Leu Asp Ser Val 
40 45 50 

acg acc atg gag aag atg cag gag cgt ttc cct ggt teg gat gat gca 
Thr Thr Met Glu Lys Met Gin Glu Arg Phe Pro Gly Ser Asp Asp Ala 



aca teg get ccc act ggt tct gtc gtc att eag gca ccg gaa ggc aag 
Thr Ser Ala Pro Thr Gly Ser Val Val He Gin Ala Pro Glu Gly Lys 



acc etc act gat cct gag gtt ggg get gaa gta aac cag atg ctt gat 
Thr Leu Thr Asp Pro Glu Val Gly Ala Glu Val Asn Gin Met Leu Asp 
90 95 100 

gag gtt egg gcg act ggt gtg ctg aag gat get gat tec gtt gtg gat 
Glu Val Arg Ala Thr Gly Val Leu Lys Asp Ala Asp Ser Val Val Asp 
105 110 115 

cct gtg ttg get gcg cag ggt gtg get get cag atg ace cca gcc ctg 
Pro Val Leu Ala Ala Gin Gly Val Ala Ala Gin Met Thr Pro Ala Leu 
120 125 130 

gag get cag ggt gta cct gcg gag aag ate gcc gca gat att gag teg 
Glu Ala Gin Gly Val Pro Ala Glu Lys He Ala Ala Asp He Glu Ser 
135 140 145 

att agt cca ctg agt gca gat gag act acc ggc ate ate teg atg act 
He Ser Pro Leu Ser Ala Asp Glu Thr Thr Gly He He Ser Met Thr 
150 155 160 165 

ttt gat gca gat tct gcc atg gat ata tec gca gag gat cgt gag aag 
Phe Asp Ala Asp Ser Ala Met Asp He Ser Ala Glu Asp Arg Glu Lys 
170 175 180 

gtc acc aat att ctt gat gaa tac gat gae ggc gat ctg act gtt gtc 
Val Thr Asn He Leu Asp Glu Tyr Asp Asp Gly Asp Leu Thr Val Val 
185 190 195 

tac aac ggc aac gtg ttt ggc gca get gca acc age ttg gac atg acc 
Tyr Asn Gly Asn Val Phe Gly Ala Ala Ala Thr Ser Leu Asp Met Thr 
200 205 210 



tct gag etc ate ggc ctg ctg gtg get gcg gtc gtt ctt ate gtg acc 



787 
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Ser Glu Leu lie Gly Leu Leu Val Ala Ala Val Val Leu lie Val Thr 
215 220 225 

ttc ggt teg ttc ate get gcc ggt atg ccg ctg ate tct 
Phe Gly Ser Phe lie Ala Ala Gly Met Pro Leu lie Ser 
230 235 240 



<210> 214 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Val Ala Lys Phe Leu Tyr Lys Leu Gly Ser Thr Ala Tyr Gin Lys Lys 



Trp Pro Phe Leu Ala Val Trp Leu Val lie Leu lie Gly He Thr Thr 
20 25 30 

Leu Ala Gly Leu Tyr Ala Lys Pro Thr Ser Ser Ser Phe Ser He Pro 



Gly Leu Asp Ser Val Thr Thr Met Glu Lys Met Gin Glu Arg Phe Pro 



Gly Ser Asp Asp Ala Thr Ser Ala Pro Thr Gly Ser Val Val He Gin 



Ala Pro Glu Gly Lys Thr Leu Thr Asp Pro Glu Val Gly Ala Glu Val 



Asn Gin Met Leu Asp Glu Val Arg Ala Thr Gly Val Leu Lys Asp Ala 
100 105 110 

Asp Ser Val Val Asp Pro Val Leu Ala Ala Gin Gly Val Ala Ala Gin 
115 120 125 

Met Thr Pro Ala Leu Glu Ala Gin Gly Val Pro Ala Glu Lys He Ala 
130 135 140 

Ala Asp He Glu Ser He Ser Pro Leu Ser Ala Asp Glu Thr Thr Gly 
145 150 155 160 

He He Ser Met Thr Phe Asp Ala Asp Ser Ala Met Asp He Ser Ala 
165 170 175 

Glu Asp Arg Glu Lys Val Thr Asn He Leu Asp Glu Tyr Asp Asp Gly 
180 185 190 

Asp Leu Thr Val Val Tyr Asn Gly Asn Val Phe Gly Ala Ala Ala Thr 
195 200 205 

Ser Leu Asp Met Thr Ser Glu Leu He Gly Leu Leu Val Ala Ala Val 
210 215 220 

Val Leu He Val Thr Phe Gly Ser Phe He Ala Ala Gly Met Pro Leu 
225 230 235 240 



He Ser 
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<210> 215 
<211> 826 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> FRXA02907 

<400> 215 

tgtgcaaaat tgcattcagg ctgaaaaatt cctaaaggga ctccgtccga ataattggaa 

agcccagaag aacagtcaac tcctagatta aaggataatc gtg gcg aaa ttc ctg 

Val Ala Lys Phe Leu 



tat aag tta ggc tec acg gcc tat caa aag aaa tgg ccg ttt ctt gcg 
Tyr Lys Leu Gly Ser Thr Ala Tyr Gin Lys Lys Trp Pro Phe Leu Ala 



gtc tgg etc gtg att etc ata ggt ate acg acg ctg gcg ggg ctg tat 
Val Trp Leu Val lie Leu lie Gly lie Thr Thr Leu Ala Gly Leu Tyr 



gee aag eca acg teg agt age ttc tct ate eet ggt ctt gat tet gtc 
Ala Lys Pro Thr Ser Ser Ser Phe Ser lie Pro Gly Leu Asp Ser Val 



acg aec atg gag aag atg eag gag cgt ttc eet ggt teg gat gat gca 

Thr Thr Met Glu Lys Met Gin Glu Arg Phe Pro Gly Ser Asp Asp Ala 
55 60 65 

aea teg get eee aet ggt tct gtc gtc att eag gca eeg gaa gge aag 

Thr Ser Ala Pro Thr Gly Ser Val Val He Gin Ala Pro Glu Gly Lys 



aec etc act gat eet gag gtt ggg get gaa gta aac eag atg ctt gat 

Thr Leu Thr Asp Pro Glu Val Gly Ala Glu Val Asn Gin Met Leu Asp 

90 95 100 

gag gtt egg gcg aet ggt gtg ctg aag gat get gat tec gtt gtg gat 

Glu Val Arg Ala Thr Gly Val Leu Lys Asp Ala Asp Ser Val Val Asp 

105 110 115 

eet gtg ttg get gcg eag ggt gtg get get cag atg ace eca gee etg 

Pro Val Leu Ala Ala Gin Gly Val Ala Ala Gin Met Thr Pro Ala Leu 

120 125 130 

gag get eag ggt gta cct gcg gag aag ate gee gca gat att gag teg 

Glu Ala Gin Gly Val Pro Ala Glu Lys He Ala Ala Asp He Glu Ser 

135 140 145 

att agt eca ctg agt gca gat gag act aec ggc ate ate teg atg act 

He Ser Pro Leu Ser Ala Asp Glu Thr Thr Gly He He Ser Met Thr 

150 155 160 165 



ttt gat gca gat tct gcc atg gat ata tee gea gag gat cgt gag aag 
Phe Asp Ala Asp Ser Ala Met Asp He Ser Ala Glu Asp Arg Glu Lys 



643 
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gtc acc aat att ctt gat gaa tac gat gac ggc gat ctg act gtt gtc 691 
Val Thr Asn lie Leu Asp Glu Tyr Asp Asp Gly Asp Leu Thr Val Val 
185 190 195 

tac aac ggc aac gtg ttt ggc gca get gca acc age ttg gac atg acc 739 
Tyr Asn Gly Asn Val Phe Gly Ala Ala Ala Thr Ser Leu Asp Met Thr 
200 205 210 

tct gag etc ate ggc ctg etg gtg get gcg gtc gtt ctt ate gtg acc 787 
Ser Glu Leu lie Gly Leu Leu Val Ala Ala Val Val Leu lie Val Thr 
215 220 225 

ttc ggt teg ttc ate get gee ggt atg eeg ctg ate tct 826 
Phe Gly Ser Phe lie Ala Ala Gly Met Pro Leu lie Ser 
230 235 240 



<210> 216 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<40Q> 216 

Val Ala Lys Phe Leu Tyr Lys Leu Gly Ser Thr Ala Tyr Gin Lys Lys 
15 10 15 

Trp Pro Phe Leu Ala Val Trp Leu Val lie Leu lie Gly lie Thr Thr 
20 25 30 

Leu Ala Gly Leu Tyr Ala Lys Pro Thr Ser Ser Ser Phe Ser lie Pro 
35 40 45 

Gly Leu Asp Ser Val Thr Thr Met Glu Lys Met Gin Glu Arg Phe Pro 
50 55 60 

Gly Ser Asp Asp Ala Thr Ser Ala Pro Thr Gly Ser Val Val lie Gin 



Ala Pro Glu Gly Lys Thr Leu Thr Asp Pro Glu Val Gly Ala Glu Val 
85 90 95 

Asn Gin Met Leu Asp Glu Val Arg Ala Thr Gly Val Leu Lys Asp Ala 
100 105 110 

Asp Ser Val Val Asp Pro Val Leu Ala Ala Gin Gly Val Ala Ala Gin 
115 120 125 

Met Thr Pro Ala Leu Glu Ala Gin Gly Val Pro Ala Glu Lys lie Ala 

130 135 140 

Ala Asp lie Glu Ser lie Ser Pro Leu Ser Ala Asp Glu Thr Thr Gly 
145 150 155 160 

lie lie Ser Met Thr Phe Asp Ala Asp Ser Ala Met Asp lie Ser Ala 
165 170 175 

Glu Asp Arg Glu Lys Val Thr Asn lie Leu Asp Glu Tyr Asp Asp Gly 
180 185 190 
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Asp Leu Thr Val Val Tyr Asn Gly Asn Val Phe Gly Ala Ala Ala Thr 
195 200 205 

Ser Leu Asp Met Thr Ser Glu Leu lie Gly Leu Leu Val Ala Ala Val 
210 215 220 

Val Leu lie Val Thr Phe Gly Ser Phe lie Ala Ala Gly Met Pro Leu 
225 230 235 240 

lie Ser 



<210> 217 
<211> 2313 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2290) 
<223> RXA00479 

<400> 217 

tagatcccaa ggctcaaaat ttattactta aacaagttga gcaactagcc agccgcaaat 60 

cttagaacta acctttacgc ctttaacgga agtgaatttg atg tct act age ate 115 

Met Ser Thr Ser lie 



aca aca gag aac aag aag aaa tct ggt cct cct cgc ttg atg aga ate 
Thr Thr Glu Asn Lys Lys Lys Ser Gly Pro Pro Arg Leu Met Arg lie 



ttt ctg ccc gee ttg eta att tta gtt tgg ctt gta gga get gga gte 
Phe Leu Pro Ala Leu Leu lie Leu Val Trp Leu Val Gly Ala Gly Val 



ggc ggt cct tat ttt ggc aag gtt agt gag gte tec tee aae age cag 
Gly Gly Pro Tyr Phe Gly Lys Val Ser Glu Val Ser Ser Asn Ser Gin 



ace aca tat ctg cca gaa tet gee gat gee act caa gta eag gaa eag 
Thr Thr Tyr Leu Pro Glu Ser Ala Asp Ala Thr Gin Val Gin Glu Gin 
55 60 65 

ttg gga gat ttt act gat tct gaa tec ate cca gcc att gte gta atg 
Leu Gly Asp Phe Thr Asp Ser Glu Ser He Pro Ala lie Val Val Met 



gte age gat gaa ccc tta aca cag caa gac ate aca caa etc aat gaa 

Val Ser Asp Glu Pro Leu Thr Gin Gin Asp He Thr Gin Leu Asn Glu 
90 95 100 

gtt gtt get ggg ctt tea gaa tta gac ata gtt tee gat gaa gte tec 

Val Val Ala Gly Leu Ser Glu Leu Asp He Val Ser Asp Glu Val Ser 
105 110 115 

cct get att cca tee gag gac ggc aga get gte caa gtg ttt gte ece 

Pro Ala He Pro Ser Glu Asp Gly Arg Ala Val Gin Val Phe Val Pro 
120 125 130 
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ctc aat cca 
Leu Asn Pro 
135 

acc ttg acc 
Thr Leu Thr 
150 

ccg get ggg 
Pro Ala Gly 



ggg eta etc 
Gly Leu Leu 



ate gtc tat 
lie Val Tyr 
200 

ttg ttt gcg 
Leu Phe Ala 
215 

tgg gac ate 
Trp Asp lie 
230 

ctg gte att 
Leu Val lie 



ttc cgt gaa 
Phe Arg Glu 



aaa gee ate 
Lys Ala lie 
280 

gtt att gcg 
Val He Ala 
295 

tec acg eta 
Ser Thr Leu 
310 

tet get ctt 
Ser Ala Leu 



gee ttt tgg 
Ala Phe Trp 



Lys Asn Asp 
360 



tea gcg gag 
Ser Ala Glu 



eag caa acg 
Gin Gin Thr 
155 

ttt acc get 
Phe Thr Ala 
170 

eta gea gtc 
Leu Ala Val 
185 

ege tec ttc 
Arg Ser Phe 



ctg act gta 
Leu Thr Val 



ctg ctg ett 
Leu Leu Leu 
235 

ggc gee gcc 
Gly Ala Ala 
250 

gag tta cgc 
Glu Leu Arg 
265 

egg gea teg 
Arg Ala Ser 



ggc etc ctt 
Gly Leu Leu 



ggt cca gta 
Gly Pro Val 
315 

act ctg eta 
Thr Leu Leu 
330 

ece aag ega 
Pro Lys Arg 
345 

ate cee gee 
He Pro Ala 



ctg acg gaa 
Leu Thr Glu 
140 

ccg gae tat 
Pro Asp Tyr 



gat etc age 
Asp Leu Ser 



gcc ttg get 
Ala Leu Ala 
190 

att ctg ccc 
He Leu Pro 
205 

get eta ttg 
Ala Leu Leu 
220 

teg ggt eag 
Ser Gly Gin 



acc gae tae 
Thr Asp Tyr 



gtt caa caa 
Val Gin Gin 
270 

gtg gaa ccc 
Val Glu Pro 
285 

tgt ttg eta 
Cys Leu Leu 
300 

get teg gtg 
Ala Ser Val 



cca gcc ctg 
Pro Ala Leu 



cca aaa tac 
Pro Lys Tyr 
350 

age ggg ate 
Ser Gly He 
365 



age gtc gag 
Ser Val Glu 
145 

gtg age acc 
Val Ser Thr 
160 

gea get ttc 
Ala Ala Phe 
175 

gcc gte ett 
Ala Val Leu 



ate gcc gtg 
He Ala Val 



gtg gtg tgg 
Val Val Trp 
225 

act caa gge 
Thr Gin Gly 
240 

tea ttg eta 
Ser Leu Leu 
255 

gat aaa ggg 
Asp Lys Gly 



att ett gcc 
He Leu Ala 



ttt agt gat 
Phe Ser Asp 
305 

ggc att att 
Gly He He 
320 

ctg ttt gta 
Leu Phe Val 
335 

gaa cet gaa 
Glu Pro Glu 



tgg tea aaa 
Trp Ser Lys 



aag etc tct 
Lys Leu Ser 



tat gtg acc 
Tyr Val Thr 



gcg ggt att 
Ala Gly He 
180 

gte att ett 
Val He Leu 
195 

ett gcc ace 
Leu Ala Thr 
210 

tgg eta get 
Trp Leu Ala 



ate etc ttc 
He Leu Phe 



tac gtt get 
Tyr Val Ala 
260 

ata gcc aea 
He Ala Thr 
275 

teg ggc age 
Ser Gly Ser 
290 

ttg aaa tct 
Leu Lys Ser 



ttt gea atg 
Phe Ala Met 



ttc ggt egg 
Phe Gly Arg 
340 

aaa gcc cgt 
Lys Ala Arg 
355 

gtg get gat 
Val Ala Asp 
370 



gag 547 
Glu 



gga 595 

Gly 

165 

gat 643 
Asp 



gte 691 
Val 



agt 739 
Ser 



aag 787 
Lys 



att 835 

He 

245 

cgt 883 
Arg 



ggg 931 
Gly 



act 97 9 
Thr 



aac 1027 
Asn 



ctt 1075 

Leu 

325 

gtg 1123 
Val 



gcg 1171 
Ala 



tta 1219 
Leu 
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gtg gag cag 
Val Glu Gin 
375 

etc ttg ggt 
Leu Leu Gly 
390 

caa tec gac 
Gin Ser Asp 



get tta ggc 
Ala Leu Gly 



ate gtt gat 
lie Val Asp 
440 

aac gac aat 
Asn Asp Asn 
455 

ggc tea gcc 
Gly Ser Ala 
470 

aca get eca 
Thr Ala Pro 



aca ctt gtc 
Thr Leu Val 



agt ate cgc 
Ser lie Arg 
520 

ggt gtc act 
Gly Val Thr 
535 

cgc aac ctg 
Arg Asn Leu 
550 

atg ctg ttg 
Met Leu Leu 



acc gtg gtg 
Thr Val Val 



aat cac gtt 
Asn His Val 
600 

gga ttt gta 



cat cct egt 
His Pro Arg 



gcg get ttc 
Ala Ala Phe 
3 95 

eta gtt ctg 
Leu Val Leu 
410 

gaa cac ttc 
Glu His Phe 
425 

gaa aca cag 
Glu Thr Gin 



ttc gag act 
Phe Glu Thr 



cca ate ace 
Pro lie Thr 
475 

ggc ccg gta 
Gly Pro Val 
490 

gaa gca cca 
Glu Ala Pro 
505 

caa act ttt 
Gin Thr Phe 



gca act tec 
Ala Thr Ser 



ate ate cca 
He He Pro 
555 

ctg egg tct 
Leu Arg Ser 
570 

tct ttt get 
Ser Phe Ala 
585 

ttc agt ttc 
Phe Ser Phe 



ttt tta gta 



gca ate tgg 
Ala He Trp 
380 

gtt ccc aca 
Val Pro Thr 



ggt tee tct 
Gly Ser Ser 



ccc ggt gga 
Pro Gly Gly 
4 30 

gca gca cag 
Ala Ala Gin 
445 

gta act gta 
Val Thr Val 
460 

get gac ggt 
Ala Asp Gly 



gtt gta gaa 
Val Val Glu 



gat tee gaa 
Asp Ser Glu 
510 

gca gat gaa 
Ala Asp Glu 
525 

gta gac act 
Val Asp Thr 
540 

att gta ttg 
He Val Leu 



att gtc gca 
He Val Ala 



act get tta 
Thr Ala Leu 
590 

cca gga gca 
Pro Gly Ala 
605 

gcc ttg ggc 



gta tct aca 
Val Ser Thr 
385 

eta aaa gcg 
Leu Lys Ala 
400 

gaa gca egt 
Glu Ala Arg 
415 

tec ggc agt 
Ser Gly Ser 



get get gae 
Ala Ala Asp 



act agt get 
Thr Ser Ala 
465 

att gtg ccg 
He Val Pro 
480 

ggg caa gtc 
Gly Gin Val 
495 

gaa get caa 
Glu Ala Gin 



aat ata tea 
Asn He Ser 



aac gat gcc 
Asn Asp Ala 
545 

ctg gte att 
Leu Val He 
560 

cca etc etg 
Pro Leu Leu 
575 

ggc gtg get 
Gly Val Ala 



gac ece gca 
Asp Pro Ala 



ate gac tac 



ctt att gtg 
Leu He Val 



gac ggt gtg 
Asp Gly Val 



gat ggc cag 
Asp Gly Gin 
420 

cet get tat 
Pro Ala Tyr 
435 

gta gtc ctt 
Val Val Leu 
450 

gac tec ccc 
Asp Ser Pro 



tta ggt tct 
Leu Gly Ser 



ett tta caa 
Leu Leu Gin 
500 

aaa get att 
Lys Ala He 
515 

gcg gta gta 
Ala Val Val 
530 

tec ate cat 
Ser He His 



ttg gtt att 
Leu Val He 



eta gta gte 
Leu Val Val 
580 

get tta ctt 
Ala Leu Leu 
595 

gta cct etc 
Val Pro Leu 
610 

aac att ttc 



ctt 1267 
Leu 



tec 1315 

Ser 

405 

eag 1363 
Gin 



att 1411 
He 



aac 1459 
Asn 



tct 1507 
Ser 



ggt 1555 

Gly 

485 

gca 1603 
Ala 



ege 1651 
Arg 



ggc 1699 
Gly 



gac 1747 
Asp 



etc 1795 

Leu 

565 

ace 1843 
Thr 



ttc 1891 
Phe 



tac 1939 
Tyr 



tta 1987 
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Gly Phe Val Phe Leu Val Ala Leu Gly lie Asp Tyr Asn lie Phe Leu 

615 620 625 

gtc acc cga ate cgt gaa gaa acc aaa acc cac ggc aca aga ctt gga 2035 

Val Thr Arg lie Arg Glu Glu Thr Lys Thr His Gly Thr Arg Leu Gly 

630 635 640 645 

att ctt cga ggc ctg aca gta acc ggc gga gta att acc tea get gga 2083 

lie Leu Arg Gly Leu Thr Val Thr Gly Gly Val lie Thr Ser Ala Gly 

650 655 660 

gta gtt etc gee gca acg ttc gea gca etc tat gtc ate eea att eta 2131 

Val Val Leu Ala Ala Thr Phe Ala Ala Leu Tyr Val He Pro He Leu 
665 670 675 

ttc ctg gea caa att gee ttc att gtc get ttt gga gtt ctt att gat 2179 

Phe Leu Ala Gin He Ala Phe He Val Ala Phe Gly Val Leu He Asp 
680 685 690 

acc ctg etc gtt cgc gee ttc ttg gtg cct get ttg ttc tac gac ate 2227 

Thr Leu Leu Val Arg Ala Phe Leu Val Pro Ala Leu Phe Tyr Asp He 

695 700 705 

gga ccg aaa ate tgg tgg ccg tea aaa ttg tee aat cag aaa tac cag 2275 

Gly Pro Lys He Trp Trp Pro Ser Lys Leu Ser Asn Gin Lys Tyr Gin 

710 715 720 725 

aag cag cct cag eta tgaeacacca aaattcgcct etc 2313 
Lys Gin Pro Gin Leu 
730 



<210> 218 
<211> 730 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Ser Thr Ser He Thr Thr Glu Asn Lys Lys Lys Ser Gly Pro Pro 
15 10 15 

Arg Leu Met Arg He Phe Leu Pro Ala Leu Leu He Leu Val Trp Leu 
20 25 30 

Val Gly Ala Gly Val Gly Gly Pro Tyr Phe Gly Lys Val Ser Glu Val 
35 40 45 

Ser Ser Asn Ser Gin Thr Thr Tyr Leu Pro Glu Ser Ala Asp Ala Thr 
50 55 60 

Gin Val Gin Glu Gin Leu Gly Asp Phe Thr Asp Ser Glu Ser He Pro 



Ala He Val Val Met Val Ser Asp Glu Pro Leu Thr Gin Gin Asp He 
85 90 95 

Thr Gin Leu Asn Glu Val Val Ala Gly Leu Ser Glu Leu Asp He Val 
100 105 110 

Ser Asp Glu Val Ser Pro Ala He Pro Ser Glu Asp Gly Arg Ala Val 

115 120 125 
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Gln Val Phe Val 
130 

Glu Lys Leu Ser 
145 

Thr Tyr Val Thr 



Phe Ala Gly He 
130 

Leu Val He Leu 
195 

Val Leu Ala Thr 
210 

Trp Trp Leu Ala 
225 

Gly He Leu Phe 



Leu Tyr Val Ala 
260 

Gly He Ala Thr 
275 

Ala Ser Gly Ser 
290 



Asp Leu Lys Ser 
305 

He Phe Ala Met 



Val Phe Gly Arg 
340 

Glu Lys Ala Arg 

355 

Lys Val Ala Asp 
370 

Thr Leu He Val 
385 

Ala Asp Gly Val 



Arg Asp Gly Gin 
420 

Ser Pro Ala Tyr 
435 



Pro Leu Asn Pro 
135 

Glu Thr Leu Thr 
150 

Gly Pro Ala Gly 
165 

Asp Gly Leu Leu 



Val He Val Tyr 
200 

Ser Leu Phe Ala 
215 

Lys Trp Asp He 
230 

He Leu Val He 
245 

Arg Phe Arg Glu 



Gly Lys Ala He 
280 

Thr Val He Ala 
295 

Asn Ser Thr Leu 
310 

Leu Ser Ala Leu 
325 

Val Ala Phe Trp 



Ala Lys Asn Asp 

360 

Leu Val Glu Gin 
375 

Leu Leu Leu Gly 
390 

Ser Gin Ser Asp 
405 

Gin Ala Leu Gly 



He He Val Asp 
440 



Ser Ala Glu Leu 
140 

Gin Gin Thr Pro 
155 

Phe Thr Ala Asp 

170 

Leu Ala Val Ala 
185 

Arg Ser Phe He 



Leu Thr Val Ala 
220 

Leu Leu Leu Ser 
235 

Gly Ala Ala Thr 
250 

Glu Leu Arg Val 
265 

Arg Ala Ser Val 



Gly Leu Leu Cys 
300 

Gly Pro Val Ala 
315 

Thr Leu Leu Pro 
330 

Pro Lys Arg Pro 
345 

He Pro Ala Ser 



His Pro Arg Ala 
380 

Ala Ala Phe Val 
395 

Leu Val Leu Gly 
410 

Glu His Phe Pro 
425 

Glu Thr Gin Ala 



Thr Glu Ser Val 



Asp Tyr Val Ser 
160 

Leu Ser Ala Ala 
175 

Leu Ala Ala Val 
190 

Leu Pro He Ala 
205 

Leu Leu Val Val 



Gly Gin Thr Gin 
240 

Asp Tyr Ser Leu 
255 

Gin Gin Asp Lys 
270 

Glu Pro He Leu 
285 

Leu Leu Phe Ser 



Ser Val Gly He 
320 

Ala Leu Leu Phe 
335 

Lys Tyr Glu Pro 
350 

Gly He Trp Ser 
365 

He Trp Val Ser 



Pro Thr Leu Lys 
400 

Ser Ser Glu Ala 
415 

Gly Gly Ser Gly 
430 

Ala Gin Ala Ala 
445 
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Asp Val Val Leu Asn Asn Asp Asn Phe Glu Thr Val Thr Val Thr Ser 
450 455 460 

Ala Asp Ser Pro Ser Gly Ser Ala Pro lie Thr Ala Asp Gly lie Val 
465 470 475 480 

Pro Leu Gly Ser Gly Thr Ala Pro Gly Pro Val Val Val Glu Gly Gin 
485 490 495 

Val Leu Leu Gin Ala Thr Leu Val Glu Ala Pro Asp Ser Glu Glu Ala 
500 505 510 

Gin Lys Ala lie Arg Ser lie Arg Gin Thr Phe Ala Asp Glu Asn lie 
515 520 525 

Ser Ala Val Val Gly Gly Val Thr Ala Thr Ser Val Asp Thr Asn Asp 
530 535 540 

Ala Ser lie His Asp Arg Asn Leu lie lie Pro lie Val Leu Leu Val 
545 550 555 560 

lie Leu Val lie Leu Met Leu Leu Leu Arg Ser lie Val Ala Pro Leu 
565 570 575 

Leu Leu Val Val Thr Thr Val Val Ser Phe Ala Thr Ala Leu Gly Val 
580 585 590 

Ala Ala Leu Leu Phe Asn His Val Phe Ser Phe Pro Gly Ala Asp Pro 
595 600 605 

Ala Val Pro Leu Tyr Gly Phe Val Phe Leu Val Ala Leu Gly lie Asp 
610 615 620 

Tyr Asn lie Phe Leu Val Thr Arg lie Arg Glu Glu Thr Lys Thr His 
625 630 635 640 

Gly Thr Arg Leu Gly lie Leu Arg Gly Leu Thr Val Thr Gly Gly Val 
645 650 655 

He Thr Ser Ala Gly Val Val Leu Ala Ala Thr Phe Ala Ala Leu Tyr 
660 665 670 

Val He Pro He Leu Phe Leu Ala Gin He Ala Phe He Val Ala Phe 
675 680 685 

Gly Val Leu He Asp Thr Leu Leu Val Arg Ala Phe Leu Val Pro Ala 
690 695 700 

Leu Phe Tyr Asp He Gly Pro Lys He Trp Trp Pro Ser Lys Leu Ser 
705 710 715 720 

Asn Gin Lys Tyr Gin Lys Gin Pro Gin Leu 
725 730 



<210> 219 
<211> 983 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (1) . . (960) 

<223> RXN03124 



<400> 219 

atg act cct acc ctg gcg teg atg att ggt ctg get gtc ggt ate gac 
Met Thr Pro Thr Leu Ala Ser Met lie Gly Leu Ala Val Gly lie Asp 



tac gcg eta ttt ate gtg tec cgt ttc cgc aat gag ttg att tet cag 
Tyr Ala Leu Phe lie Val Ser Arg Phe Arg Asn Glu Leu lie Ser Gin 



act gge get aat gat ctg gag eca aag gaa ttg get gag cgt ctg cgc 

Thr Gly Ala Asn Asp Leu Glu Pro Lys Glu Leu Ala Glu Arg Leu Arg 
35 40 45 

ace atg ecg ttg get get cgt gcg cat gcg atg gga atg get gtg ggc 

Thr Met Pro Leu Ala Ala Arg Ala His Ala Met Gly Met Ala Val Gly 



act gcg ggt tct gcg gtt gta ttc gcg ggt acc acg gtg ctg ate get 
Thr Ala Gly Ser Ala Val Val Phe Ala Gly Thr Thr Val Leu lie Ala 
65 70 75 80 

ctg gtt get ctg teg ate att aat att eca ttt eta ace gtg atg gee 
Leu Val Ala Leu Ser lie lie Asn lie Pro Phe Leu Thr Val Met Ala 



att get gee gca ate acc gtt gee ate gea gtt ctg gtt get ctg tee 

lie Ala Ala Ala lie Thr Val Ala lie Ala Val Leu Val Ala Leu Ser 

100 105 110 

ttc etc eca get ctg ctt ggc ctg ett ggc act cgc ate ttc gca gca 

Phe Leu Pro Ala Leu Leu Gly Leu Leu Gly Thr Arg lie Phe Ala Ala 

115 120 125 

cgc gtg cct gga cct aag gtt ecg gat cet gag gac gag aag eca acg 

Arg Val Pro Gly Pro Lys Val Pro Asp Pro Glu Asp Glu Lys Pro Thr 

130 135 140 

atg ggt ctg aag tgg gtc cgc ctt gtg cgc aag atg ecg gtg get tac 

Met Gly Leu Lys Trp Val Arg Leu Val Arg Lys Met Pro Val Ala Tyr 

145 150 155 160 

ctg ctg gtt ggc gtc gtt ttg ctt ggt gca ate gca att cct gcg acc 

Leu Leu Val Gly Val Val Leu Leu Gly Ala lie Ala lie Pro Ala Thr 

165 170 175 

aat atg cgc ctg gee atg ecg act gat ggc ace tec acg ctg ggc acc 

Asn Met Arg Leu Ala Met Pro Thr Asp Gly Thr Ser Thr Leu Gly Thr 

180 185 190 

gcg ecg cgc acg ggg tat gac atg acg gca gat gcg ttc ggc ecg gge 

Ala Pro Arg Thr Gly Tyr Asp Met Thr Ala Asp Ala Phe Gly Pro Gly 

195 200 205 

cgc aac gcg cee atg att gcg ctt ate gac gca ace gac gtc cct gag 

Arg Asn Ala Pro Met lie Ala Leu lie Asp Ala Thr Asp Val Pro Glu 

210 215 220 
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gaa gaa cgc cca ttg gtg ttt gga cag gcg gtg gag caa ttc ttg aac 

Glu Glu Arg Pro Leu Val Phe Gly Gin Ala Val Glu Gin Phe Leu Asn 

225 230 235 240 

act gat ggt gtg aag aat get cag ate act cag acc acg gag aat ttc 

Thr Asp Gly Val Lys Asn Ala Gin lie Thr Gin Thr Thr Glu Asn Phe 

245 250 255 

gat acc gcg cag ate ctg tta ccc cag aat ttg atg cga teg atg age 

Asp Thr Ala Gin lie Leu Leu Pro Gin Asn Leu Met Arg Ser Met Ser 
260 265 270 

gca cct ctg aga etc teg eaa etc ttc gtg cag atg ctg aga eet teg 

Ala Pro Leu Arg Leu Ser Gin Leu Phe Val Gin Met Leu Arg Pro Ser 
275 280 285 

ctg atg aca ccg gcg cga cgt atg gca tta ctg gcg tea ccc caa ttt 

Leu Met Thr Pro Ala Arg Arg Met Ala Leu Leu Ala Ser Pro Gin Phe 
290 295 300 

acg atg aca tet ctg etc gee teg gcg acg tec tgg ttc ctt aeg ttc 

Thr Met Thr Ser Leu Leu Ala Ser Ala Thr Ser Trp Phe Leu Thr Phe 

305 310 315 320 

tgategtttt ggttctagcg tte 



<210> 220 
<211> 320 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 220 

Met Thr Pro Thr Leu Ala Ser Met lie Gly Leu Ala Val Gly lie Asp 
15 10 15 

Tyr Ala Leu Phe lie Val Ser Arg Phe Arg Asn Glu Leu lie Ser Gin 
20 25 30 

Thr Gly Ala Asn Asp Leu Glu Pro Lys Glu Leu Ala Glu Arg Leu Arg 
35 40 45 

Thr Met Pro Leu Ala Ala Arg Ala His Ala Met Gly Met Ala Val Gly 
50 55 60 

Thr Ala Gly Ser Ala Val Val Phe Ala Gly Thr Thr Val Leu lie Ala 
65 70 75 80 

Leu Val Ala Leu Ser lie lie Asn lie Pro Phe Leu Thr Val Met Ala 
85 90 95 

lie Ala Ala Ala lie Thr Val Ala lie Ala Val Leu Val Ala Leu Ser 
100 105 110 

Phe Leu Pro Ala Leu Leu Gly Leu Leu Gly Thr Arg lie Phe Ala Ala 
115 120 125 

Arg Val Pro Gly Pro Lys Val Pro Asp Pro Glu Asp Glu Lys Pro Thr 
130 135 140 



Met Gly Leu Lys Trp Val Arg Leu Val Arg Lys Met Pro Val Ala Tyr 
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Leu Leu Val Gly Val Val Leu Leu Gly Ala lie Ala lie Pro Ala Thr 
165 170 175 

Asn Met Arg Leu Ala Met Pro Thr Asp Gly Thr Ser Thr Leu Gly Thr 
180 185 190 

Ala Pro Arg Thr Gly Tyr Asp Met Thr Ala Asp Ala Phe Gly Pro Gly 
195 200 205 

Arg Asn Ala Pro Met lie Ala Leu lie Asp Ala Thr Asp Val Pro Glu 
210 215 220 

Glu Glu Arg Pro Leu Val Phe Gly Gin Ala Val Glu Gin Phe Leu Asn 
225 230 235 240 

Thr Asp Gly Val Lys Asn Ala Gin lie Thr Gin Thr Thr Glu Asn Phe 
245 250 255 

Asp Thr Ala Gin lie Leu Leu Pro Gin Asn Leu Met Arg Ser Met Ser 
260 265 270 

Ala Pro Leu Arg Leu Ser Gin Leu Phe Val Gin Met Leu Arg Pro Ser 
275 280 285 

Leu Met Thr Pro Ala Arg Arg Met Ala Leu Leu Ala Ser Pro Gin Phe 
290 295 300 

Thr Met Thr Ser Leu Leu Ala Ser Ala Thr Ser Trp Phe Leu Thr Phe 
305 310 315 320 



<210> 221 
<211> 762 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (762) 
<223> FRXA01180 

<400> 221 

atg act cct acc ctg gcg teg atg att ggt ctg get gtc ggt ate gac 48 
Met Thr Pro Thr Leu Ala Ser Met lie Gly Leu Ala Val Gly lie Asp 
15 10 15 

tac gcg eta ttt ate gtg tec cgt ttc cgc aat gag ttg att tct eag 96 
Tyr Ala Leu Phe He Val Ser Arg Phe Arg Asn Glu Leu He Ser Gin 
20 25 30 

act ggc get aat gat ctg gag cca aag gaa ttg get gag cgt ctg cgc 14 4 
Thr Gly Ala Asn Asp Leu Glu Pro Lys Glu Leu Ala Glu Arg Leu Arg 
35 40 45 

acc atg ccg ttg get get egt gcg cat gcg atg gga atg get gtg ggc 192 
Thr Met Pro Leu Ala Ala Arg Ala His Ala Met Gly Met Ala Val Gly 
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act gcg ggt tct gcg gtt gta ttc gcg ggt acc acg gtg ctg ate get 
Thr Ala Gly Ser Ala Val Val Phe Ala Gly Thr Thr Val Leu lie Ala 



ctg gtt get ctg teg ate att aat att cca ttt eta ace gtg atg gee 
Leu Val Ala Leu Ser He He Asn He Pro Phe Leu Thr Val Met Ala 



att get gee gca ate acc gtt gee ate gca gtt ctg gtt get ctg tec 
He Ala Ala Ala He Thr Val Ala He Ala Val Leu Val Ala Leu Ser 
100 105 110 

ttc etc cca get ctg ctt ggc ctg ctt ggc act cgc ate ttc gca gca 
Phe Leu Pro Ala Leu Leu Gly Leu Leu Gly Thr Arg He Phe Ala Ala 
115 120 125 



cgc gtg cct gga cct aag gtt ccg gat ect gag gac gag aag cca 
Arg Val Pro Gly Pro Lys Val Pro Asp Pro Glu Asp Glu Lys Pro 



: acg 
' Thr 

130 135 140 



atg ggt ctg aag tgg gte cgc ctt gtg cgc aag atg ccg gtg get tac 

Met Gly Leu Lys Trp Val Arg Leu Val Arg Lys Met Pro Val Ala Tyr 

145 150 155 160 

ctg ctg gtt ggc gtc gtt ttg ctt ggt gca ate gca att cct gcg acc 

Leu Leu Val Gly Val Val Leu Leu Gly Ala He Ala He Pro Ala Thr 

165 170 175 

aat atg cgc ctg gee atg ccg act gat ggc acc tec acg ctg ggc ace 

Asn Met Arg Leu Ala Met Pro Thr Asp Gly Thr Ser Thr Leu Gly Thr 
180 185 190 

gcg ccg cgc acg ggg tat gac atg acg gca gat gcg ttc ggc ccg ggc 

Ala Pro Arg Thr Gly Tyr Asp Met Thr Ala Asp Ala Phe Gly Pro Gly 
195 200 205 

cgc aac gcg ccc atg att gcg ctt ate gac gca acc gac gtc cet gag 

Arg Asn Ala Pro Met He Ala Leu He Asp Ala Thr Asp Val Pro Glu 
210 215 220 

gaa gaa cgc cca ttg gtg ttt gga cag gcg gtg gag caa ttc ttg aac 

Glu Glu Arg Pro Leu Val Phe Gly Gin Ala Val Glu Gin Phe Leu Asn 

225 230 235 240 

act gat ggt gtg aag aat get cag ate act cag acc acg gag 
Thr Asp Gly Val Lys Asn Ala Gin He Thr Gin Thr Thr Glu 
245 250 



<210> 222 
<211> 254 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Met Thr Pro Thr Leu Ala Ser Met He Gly Leu Ala Val Gly He Asp 



Tyr Ala Leu Phe He Val Ser Arg Phe Arg Asn Glu Leu He Ser Gin 
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Thr Gly Ala Asn Asp Leu Glu Pro Lys Glu Leu Ala Glu Arg Leu Arg 
35 40 45 

Thr Met Pro Leu Ala Ala Arg Ala His Ala Met Gly Met Ala Val Gly 



Thr Ala Gly Ser Ala Val Val Phe Ala Gly Thr Thr Val Leu lie Ala 
65 70 75 80 

Leu Val Ala Leu Ser lie lie Asn lie Pro Phe Leu Thr Val Met Ala 
85 90 95 

lie Ala Ala Ala lie Thr Val Ala lie Ala Val Leu Val Ala Leu Ser 
100 105 110 

Phe Leu Pro Ala Leu Leu Gly Leu Leu Gly Thr Arg lie Phe Ala Ala 
115 120 125 

Arg Val Pro Gly Pro Lys Val Pro Asp Pro Glu Asp Glu Lys Pro Thr 
130 135 140 

Met Gly Leu Lys Trp Val Arg Leu Val Arg Lys Met Pro Val Ala Tyr 
145 150 155 160 

Leu Leu Val Gly Val Val Leu Leu Gly Ala lie Ala lie Pro Ala Thr 
165 170 175 

Asn Met Arg Leu Ala Met Pro Thr Asp Gly Thr Ser Thr Leu Gly Thr 
180 185 190 

Ala Pro Arg Thr Gly Tyr Asp Met Thr Ala Asp Ala Phe Gly Pro Gly 
195 200 205 

Arg Asn Ala Pro Met lie Ala Leu lie Asp Ala Thr Asp Val Pro Glu 
210 215 220 

Glu Glu Arg Pro Leu Val Phe Gly Gin Ala Val Glu Gin Phe Leu Asn 
225 230 235 240 

Thr Asp Gly Val Lys Asn Ala Gin lie Thr Gin Thr Thr Glu 
245 250 



<210> 223 
<211> 393 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (370) 

<223> RXA02586 

<400> 223 

ttctctgaga tcgtcatgat gaagtacatc gcgttcggca tgatcgcagc gctgattctg 60 



gatgccacca tcatccgcat gctgcttgtc ccccgccgtg atg cac ctg ctt cgc 115 

Met His Leu Leu Arg 
1 5 
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gac gac aac tgg tgg gca ccc ggc ttc gtt aaa aag gcc tac acc gtc 163 
Asp Asp Asn Trp Trp Ala Pro Gly Phe Val Lys Lys Ala Tyr Thr Val 
10 15 20 

atg ggt cac ggc tct gag gtg gag gaa gca cot cgc cca acc acc cgt 211 
Met Gly His Gly Ser Glu Val Glu Glu Ala Pro Arg Pro Thr Thr Arg 
25 30 35 

cgc etc aac gac gat gag gaa gtc acc gtg cat gaa gca gtt gtc get 259 
Arg Leu Asn Asp Asp Glu Glu Val Thr Val His Glu Ala Val Val Ala 
40 45 50 

ggc gat acc gtg gca tct cgc ggt ggt ttg age acg cag gaa aac cgt 307 
Gly Asp Thr Val Ala Ser Arg Gly Gly Leu Ser Thr Gin Glu Asn Arg 
55 60 65 

gat ctg gtg tec ttc gtg gaa ctt aag get cgt ttg gaa aag cgc agg 355 
Asp Leu Val Ser Phe Val Glu Leu Lys Ala Arg Leu Glu Lys Arg Arg 



ctt gag gat eta gat taaatctatg cgaggatttt tea 
Leu Glu Asp Leu Asp 



<210> 224 
<211> 90 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Met His Leu Leu Arg Asp Asp Asn Trp Trp Ala Pro Gly Phe Val Lys 
15 10 15 

Lys Ala Tyr Thr Val Met Gly His Gly Ser Glu Val Glu Glu Ala Pro 
20 25 30 

Arg Pro Thr Thr Arg Arg Leu Asn Asp Asp Glu Glu Val Thr Val His 



Glu Ala Val Val Ala Gly Asp Thr Val Ala Ser Arg Gly Gly Leu Ser 
50 55 60 

Thr Gin Glu Asn Arg Asp Leu Val Ser Phe Val Glu Leu Lys Ala Arg 
65 70 75 80 



Leu Glu Lys Arg Arg Leu Glu Asp Leu Asp 



<210> 225 
<211> 2214 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2191) 
<223> RXA02587 
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<400> 225 

agcctggata acctgccaga cggtggcgca tggctgcagc cgttccgccc tctgactgcc 60 

ttgttatcca accgccacaa ttcccaggag taatccaccc gtg ttt tct aaa tgg 115 

Val Phe Ser Lys Trp 



ggc cac ttt get tac aga ttt agg cgc att gtt ccg tta gtc gtc ate 
Gly His Phe Ala Tyr Arg Phe Arg Arg lie Val Pro Leu Val Val lie 
10 15 20 

gcc gcg att ttg get ttg ttt gtc att ttc ggc acc aag ctg ggc gac 
Ala Ala lie Leu Ala Leu Phe Val lie Phe Gly Thr Lys Leu Gly Asp 



cgc atg age cag gaa gga tgg gat gat cct ggt tet tec teg acc get 
Arg Met Ser Gin Glu Gly Trp Asp Asp Pro Gly Ser Ser Ser Thr Ala 



gcg gcg cgc ate gag ttg gag acc ttt ggg cgt gae aat gac ggc gat 
Ala Ala Arg lie Glu Leu Glu Thr Phe Gly Arg Asp Asn Asp Gly Asp 



gtc gtg ttg ctg ttt act gcg eet gaa ggc act tct ttc gat gat gea 
Val Val Leu Leu Phe Thr Ala Pro Glu Gly Thr Ser Phe Asp Asp Ala 



gag gtg ttc tec age ate tct ggc tac tta gat ggg eta ate gag aac 

Glu Val Phe Ser Ser lie Ser Gly Tyr Leu Asp Gly Leu lie Glu Asn 

90 95 100 

aac cct gat gaa gtc age cac ate aac age tac ttt gac act cgt aat 

Asn Pro Asp Glu Val Ser His lie Asn Ser Tyr Phe Asp Thr Arg Asn 

105 110 115 

caa aat etc etc age aaa gae ggc ace caa acc ttt gea get etc ggg 

Gin Asn Leu Leu Ser Lys Asp Gly Thr Gin Thr Phe Ala Ala Leu Gly 

120 125 130 

etc aaa ggt gac ggc gag caa acg ctg aag gae ttc egg gag att gaa 

Leu Lys Gly Asp Gly Glu Gin Thr Leu Lys Asp Phe Arg Glu lie Glu 

135 140 145 

gat cag etc cat ccg gac aac ett gee ggt ggc gtc ace act gag gtc 

Asp Gin Leu His Pro Asp Asn Leu Ala Gly Gly Val Thr Thr Glu Val 

150 155 160 165 

gcg ggt gcc acc get gta gcc gac gea etc gat gag ggc atg get ggc 

Ala Gly Ala Thr Ala Val Ala Asp Ala Leu Asp Glu Gly Met Ala Gly 

170 175 180 

gat att tea cgc gcc gaa gtt ttt gcg ctg cct ttc gtg get ate ttg 

Asp lie Ser Arg Ala Glu Val Phe Ala Leu Pro Phe Val Ala lie Leu 

185 190 195 

ctg etc ate gtg ttt ggc tea gtt gtt gcc gcg gcg atg cca ttg ate 

Leu Leu lie Val Phe Gly Ser Val Val Ala Ala Ala Met Pro Leu lie 

200 205 210 



gtg ggc att ttg tec ate ttg ggt teg ctg ggc ate ttg gea att ttg 787 
Val Gly lie Leu Ser lie Leu Gly Ser Leu Gly lie Leu Ala lie Leu 
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gct gga ttc ttc cag gtc aac gta ttt gca caa tct gtt gtg acc ctt 
Ala Gly Phe Phe Gin Val Asn Val Phe Ala Gin Ser Val Val Thr Leu 
230 235 240 245 

ctg ggc ttg ggt ctt gcc att gac tat ggc tta ttc atg gtc tct cgt 
Leu Gly Leu Gly Leu Ala lie Asp Tyr Gly Leu Phe Met Val Ser Arg 
250 255 260 

ttc cgt gag gaa atg gat aag ggc acc ccg gtt gaa cag get gtt gcc 
Phe Arg Glu Glu Met Asp Lys Gly Thr Pro Val Glu Gin Ala Val Ala 
265 270 275 

acc act acg gcg acc gcg ggt aag act gtg gtg ttc tct gca gcg atg 
Thr Thr Thr Ala Thr Ala Gly Lys Thr Val Val Phe Ser Ala Ala Met 
280 285 290 

gtg get gtg gcg ctg tec ggg ttg ttt gtt ttc oca cag get ttc ttg 
Val Ala Val Ala Leu Ser Gly Leu Phe Val Phe Pro Gin Ala Phe Leu 
295 300 305 

aag teg gtg gca tte ggt gcg att tec gcg gtt ggc ctt get get ttg 
Lys Ser Val Ala Phe Gly Ala He Ser Ala Val Gly Leu Ala Ala Leu 
310 315 320 325 

atg teg gtg aeg gtg ttg ccg teg ctg ttc age atg ttg ggt aag aat 
Met Ser Val Thr Val Leu Pro Ser Leu Phe Ser Met Leu Gly Lys Asn 
330 335 340 

ate gat aag tgg agt ttg cgt cgc act get cga aca gcg cge cgt ttg 
He Asp Lys Trp Ser Leu Arg Arg Thr Ala Arg Thr Ala Arg Arg Leu 
345 350 355 

gaa gac acc att tgg tac cgc gtg ccg gca tgg gca atg cgc eat gee 
Glu Asp Thr He Trp Tyr Arg Val Pro Ala Trp Ala Met Arg His Ala 
360 365 370 

aag gca gtg acc gtg ggc gtc gta ttg etc ttg ctt get ctt aca gtg 
Lys Ala Val Thr Val Gly Val Val Leu Leu Leu Leu Ala Leu Thr Val 
375 380 385 

ccg ttg acg ggc gtg aaa ttc ggc ggc ate aat gaa acg tat ctg cca 
Pro Leu Thr Gly Val Lys Phe Gly Gly He Asn Glu Thr Tyr Leu Pro 
390 395 400 405 

cca get aac gac acc cgc gtc gcc caa gag cgt ttc gac gag gcg ttt 
Pro Ala Asn Asp Thr Arg Val Ala Gin Glu Arg Phe Asp Glu Ala Phe 
410 415 420 

ccc gcc ttc cgc acc gag eeg gtc aag ett gtg gtc acc ggg gcg gac 
Pro Ala Phe Arg Thr Glu Pro Val Lys Leu Val Val Thr Gly Ala Asp 
425 430 435 

aac aac cag ctg ate gat ate tat gtt cag gcc aac gaa gtt gag gga 
Asn Asn Gin Leu He Asp He Tyr Val Gin Ala Asn Glu Val Glu Gly 
440 445 450 

ctg aca gat cgt tte acc gca ggt gcg act acc gat gat ggc acc acg 
Leu Thr Asp Arg Phe Thr Ala Gly Ala Thr Thr Asp Asp Gly Thr Thr 
455 460 465 
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gtg ttg tct act ggt att cag gat cgt tec etc aat gag cag gta gtg 
Val Leu Ser Thr Gly lie Gin Asp Arg Ser Leu Asn Glu Gin Val Val 
470 475 480 485 

gag cag ctt cgc get att tec gtc cct gag ggc gtt gag gtg cag ate 
Glu Gin Leu Arg Ala He Ser Val Pro Glu Gly Val Glu Val Gin He 
490 495 500 

ggt ggc act eca gee atg gag ate gaa tec att gag geg etc ttt gaa 
Gly Gly Thr Pro Ala Met Glu He Glu Ser He Glu Ala Leu Phe Glu 
505 510 515 

aag etc etc tgg atg get etc tae att gtg ctg gee act ttc ate etc 
Lys Leu Leu Trp Met Ala Leu Tyr He Val Leu Ala Thr Phe He Leu 
520 525 530 

atg gea ttg gta ttt ggt teg gtg att ttg ccg geg aag gcc ate ate 
Met Ala Leu Val Phe Gly Ser Val He Leu Pro Ala Lys Ala He He 
535 540 545 

atg acc att ctg ggt atg ggt gcc acc ttg ggt att etc acc ttg atg 
Met Thr He Leu Gly Met Gly Ala Thr Leu Gly He Leu Thr Leu Met 
550 555 560 565 

ttc gtc gat ggc gtg ggt gee age gea ttg aac ttc tec cct ggc eca 
Phe Val Asp Gly Val Gly Ala Ser Ala Leu Asn Phe Ser Pro Gly Pro 
570 575 580 

ctg atg agt cea gtg ctg gtg ctg ate atg get att att tac gga ctt 
Leu Met Ser Pro Val Leu Val Leu He Met Ala He He Tyr Gly Leu 
585 590 595 

tec acc gae tat gag gtg ttc ctg gta tct cgc atg gtg gag gcc cgc 
Ser Thr Asp Tyr Glu Val Phe Leu Val Ser Arg Met Val Glu Ala Arg 
600 605 610 

gat aaa ggc gaa tec acc gae gae gee ate aga tac ggc act gea eac 
Asp Lys Gly Glu Ser Thr Asp Asp Ala He Arg Tyr Gly Thr Ala His 
615 620 625 

ace gga tct ate ate acc geg gcc gea ctg ate atg att gtg gtc tgt 
Thr Gly Ser He He Thr Ala Ala Ala Leu He Met He Val Val Cys 
630 635 640 645 

gga geg ttt ggt ttc tct gag ate gtc atg atg aag tae ate geg ttc 
Gly Ala Phe Gly Phe Ser Glu He Val Met Met Lys Tyr He Ala Phe 
650 655 660 

ggc atg ate gea geg ctg att ctg gat gee ace ate ate cgc atg ctg 
Gly Met He Ala Ala Leu He Leu Asp Ala Thr He He Arg Met Leu 
665 670 675 

ctt gtc ece cgc egt gat gea cct get teg ega ega caa ctg gtg ggc 
Leu Val Pro Arg Arg Asp Ala Pro Ala Ser Arg Arg Gin Leu Val Gly 
680 685 690 

ace egg ctt cgt taaaaaggee tacaccgtea tgg 
Thr Arg Leu Arg 
695 
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<210> 226 
<211> 697 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 225 

Val Phe Ser Lys Trp Gly His Phe Ala Tyr Arg Phe Arg Arg He Val 
15 10 15 

Pro Leu Val Val lie Ala Ala He Leu Ala Leu Phe Val He Phe Gly 
20 25 30 

Thr Lys Leu Gly Asp Arg Met Ser Gin Glu Gly Trp Asp Asp Pro Gly 
35 40 45 

Ser Ser Ser Thr Ala Ala Ala Arg He Glu Leu Glu Thr Phe Gly Arg 
50 55 60 

Asp Asn Asp Gly Asp Val Val Leu Leu Phe Thr Ala Pro Glu Gly Thr 
65 70 75 80 

Ser Phe Asp Asp Ala Glu Val Phe Ser Ser He Ser Gly Tyr Leu Asp 
85 90 95 

Gly Leu He Glu Asn Asn Pro Asp Glu Val Ser His He Asn Ser Tyr 
100 105 110 

Phe Asp Thr Arg Asn Gin Asn Leu Leu Ser Lys Asp Gly Thr Gin Thr 
115 120 125 

Phe Ala Ala Leu Gly Leu Lys Gly Asp Gly Glu Gin Thr Leu Lys Asp 
130 135 140 

Phe Arg Glu He Glu Asp Gin Leu His Pro Asp Asn Leu Ala Gly Gly 
145 150 155 160 

Val Thr Thr Glu Val Ala Gly Ala Thr Ala Val Ala Asp Ala Leu Asp 
165 170 175 

Glu Gly Met Ala Gly Asp He Ser Arg Ala Glu Val Phe Ala Leu Pro 
180 185 190 

Phe Val Ala He Leu Leu Leu He Val Phe Gly Ser Val Val Ala Ala 
195 200 205 

Ala Met Pro Leu He Val Gly He Leu Ser He Leu Gly Ser Leu Gly 
210 215 220 

He Leu Ala He Leu Ala Gly Phe Phe Gin Val Asn Val Phe Ala Gin 
225 230 235 240 

Ser Val Val Thr Leu Leu Gly Leu Gly Leu Ala He Asp Tyr Gly Leu 
245 250 255 

Phe Met Val Ser Arg Phe Arg Glu Glu Met Asp Lys Gly Thr Pro Val 
260 265 270 

Glu Gin Ala Val Ala Thr Thr Thr Ala Thr Ala Gly Lys Thr Val Val 
275 280 285 
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Phe Ser Ala Ala 
290 

Pro Gin Ala Phe 
305 

Gly Leu Ala Ala 



Met Leu Gly Lys 
340 



Thr Ala Arg Arg 
355 



Ala Met Arg His 
370 

Leu Ala Leu Thr 
385 

Glu Thr Tyr Leu 



Phe Asp Glu Ala 
420 

Val Thr Gly Ala 
435 

Asn Glu Val Glu 
450 

Asp Asp Gly Thr 
465 

Asn Glu Gin Val 



Val Glu Val Gin 
500 

Glu Ala Leu Phe 
515 

Ala Thr Phe lie 
530 

Ala Lys Ala He 
545 

He Leu Thr Leu 



Phe Ser Pro Gly 
580 

He He Tyr Gly 
595 

Met Val Glu Ala 



Met Val Ala Val 
295 

Leu Lys Ser Val 
310 

Leu Met Ser Val 
325 

Asn He Asp Lys 



Leu Glu Asp Thr 
360 



Ala Lys Ala Val 
375 

Val Pro Leu Thr 
390 

Pro Pro Ala Asn 
405 

Phe Pro Ala Phe 



Asp Asn Asn Gin 
440 

Gly Leu Thr Asp 
455 

Thr Val Leu Ser 
470 

Val Glu Gin Leu 
485 

He Gly Gly Thr 



Glu Lys Leu Leu 
520 



Leu Met Ala Leu 
535 



He Met Thr He 
550 

Met Phe Val Asp 
565 

Pro Leu Met Ser 



Leu Ser Thr Asp 
600 

Arg Asp Lys Gly 



Ala Leu Ser Gly 
300 

Ala Phe Gly Ala 
315 

Thr Val Leu Pro 
330 

Trp Ser Leu Arg 
345 

He Trp Tyr Arg 



Thr Val Gly Val 
380 

Gly Val Lys Phe 
395 

Asp Thr Arg Val 
410 

Arg Thr Glu Pro 

425 

Leu He Asp He 



Arg Phe Thr Ala 
460 

Thr Gly He Gin 
475 

Arg Ala He Ser 
4 90 

Pro Ala Met Glu 
505 

Trp Met Ala Leu 



Val Phe Gly Ser 
540 



Leu Gly Met Gly 
555 

Gly Val Gly Ala 
570 

Pro Val Leu Val 
585 

Tyr Glu Val Phe 



Glu Ser Thr Asp 



Leu Phe Val Phe 



He Ser Ala Val 
320 

Ser Leu Phe Ser 
335 

Arg Thr Ala Arg 
350 

Val Pro Ala Trp 
365 

Val Leu Leu Leu 



Gly Gly He Asn 
400 



Ala Gin Glu Arg 
415 

Val Lys Leu Val 
430 

Tyr Val Gin Ala 
445 

Gly Ala Thr Thr 



Asp Arg Ser Leu 
480 

Val Pro Glu Gly 
4 95 

He Glu Ser He 
510 

Tyr He Val Leu 
525 

Val He Leu Pro 



Ala Thr Leu Gly 
560 

Ser Ala Leu Asn 
575 

Leu He Met Ala 
590 

Leu Val Ser Arg 
605 

Asp Ala He Arg 
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Tyr Gly Thr Ala His Thr Gly Ser He He Thr Ala Ala Ala Leu He 
625 630 635 640 

Met He Val Val Cys Gly Ala Phe Gly Phe Ser Glu He Val Met Met 
645 650 655 

Lys Tyr He Ala Phe Gly Met He Ala Ala Leu He Leu Asp Ala Thr 
560 665 670 

He He Arg Met Leu Leu Val Pro Arg Arg Asp Ala Pro Ala Ser Arg 
675 680 685 

Arg Gin Leu Val Gly Thr Arg Leu Arg 
690 695 



<210> 227 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXN03042 

<400> 227 

atgacaccgg cgcgacgtat ggcattactg gcgtacccca atttacgatg acatctctgc 60 

tcgcctcggc gacgtcctgg ttccttacgt tctgatcgtt ttg gtt eta gcg ttc 115 

Leu Val Leu Ala Phe 



etc gtg ctg ttg etc gtg ttc egg tec att tgg gtc cca ttg ate gcg 
Leu Val Leu Leu Leu Val Phe Arg Ser He Trp Val Pro Leu He Ala 
10 15 20 

get ctg ggc ttt ggc ttg tea gtt ctg get ace ttt ggt get ace gtg 
Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr Phe Gly Ala Thr Val 



gcg ate ttc caa gaa ggt get ttc ggc ate ate gae gat cet cag cca 
Ala He Phe Gin Glu Gly Ala Phe Gly He He Asp Asp Pro Gin Pro 



ctg ctg tec ttc ttg eeg ate atg etc ate ggc ctg gta ttt ggt ctg 
Leu Leu Ser Phe Leu Pro He Met Leu He Gly Leu Val Phe Gly Leu 



gee atg gat tac cag ate ttc etc gtt act egt atg cgt gag ggc ttc 
Ala Met Asp Tyr Gin He Phe Leu Val Thr Arg Met Arg Glu Gly Phe 



acc aag ggc aag act gcg ggc aac gca acg teg aat ggt ttc aag cac 
Thr Lys Gly Lys Thr Ala Gly Asn Ala Thr Ser Asn Gly Phe Lys His 
90 95 100 



ggt gee egc gtg gtc act get gcg gcg ctg ate atg gtg tet gtg ttc 451 
Gly Ala Arg Val Val Thr Ala Ala Ala Leu He Met Val Ser Val Phe 
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gcg gca ttc ata gcg cag gac atg gcg ttt att aag acc atg ggc ttt 

Ala Ala Phe He Ala Gin Asp Met Ala Phe He Lys Thr Met Gly Phe 

120 125 130 

get ctg gcc gtt get gtg ttc ttc gat gcc ttc gtt gtt cgc atg atg 

Ala Leu Ala Val Ala Val Phe Phe Asp Ala Phe Val Val Arg Met Met 

135 140 145 

att ate cot gca aca atg ttc ctg ctt gat gac aag get tgg tgg eta 

He He Pro Ala Thr Met Phe Leu Leu Asp Asp Lys Ala Trp Trp Leu 

150 155 160 165 

cct aag tgg ttg gat aag att ctt ccc aac gtt gat gtt gaa ggt gag 

Pro Lys Trp Leu Asp Lys He Leu Pro Asn Val Asp Val Glu Gly Glu 

170 175 180 

ggt ctt agt gaa eta cat gag get cgc ace gag gaa ctg aag gaa aat 

Gly Leu Ser Glu Leu His Glu Ala Arg Thr Glu Glu Leu Lys Glu Asn 

185 190 195 

gta ggt gte ggg get tagagaaaca aaaaaggctg eta 
Val Gly Val Gly Ala 
200 



<210> 228 
<211> 202 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 228 

Leu Val Leu Ala Phe Leu Val Leu Leu Leu Val Phe Arg Ser He Trp 
15 10 15 

Val Pro Leu He Ala Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr 
20 25 30 

Phe Gly Ala Thr Val Ala He Phe Gin Glu Gly Ala Phe Gly He He 
35 40 45 

Asp Asp Pro Gin Pro Leu Leu Ser Phe Leu Pro He Met Leu He Gly 
50 55 60 

Leu Val Phe Gly Leu Ala Met Asp Tyr Gin He Phe Leu Val Thr Arg 



Met Arg Glu Gly Phe Thr Lys Gly Lys Thr Ala Gly Asn Ala Thr Ser 
85 90 95 

Asn Gly Phe Lys His Gly Ala Arg Val Val Thr Ala Ala Ala Leu He 
100 105 110 

Met Val Ser Val Phe Ala Ala Phe He Ala Gin Asp Met Ala Phe He 
115 120 125 

Lys Thr Met Gly Phe Ala Leu Ala Val Ala Val Phe Phe Asp Ala Phe 
130 135 140 



Val Val Arg Met Met He He Pro Ala Thr Met Phe Leu Leu Asp Asp 
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Lys Ala Trp Trp Leu Pro Lys Trp Leu Asp Lys lie Leu Pro Asn Val 
165 170 175 

Asp Val Glu Gly Glu Gly Leu Ser Glu Leu His Glu Ala Arg Thr Glu 
180 185 190 

Glu Leu Lys Glu Asn Val Gly Val Gly Ala 
195 200 



<210> 229 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> FRXA02893 

<400> 229 

atgacaccgg cgcgacgtat ggcattactg gcgtacccca atttacgatg acatctctgc 60 

tcgcctcggc gacgtcctgg ttccttacgt tctgatcgtt ttg gtt eta gcg ttc 115 

Leu Val Leu Ala Phe 



etc gtg ctg ttg etc gtg ttc egg tec att tgg gtc eca ttg ate gcg 
Leu Val Leu Leu Leu Val Phe Arg Ser lie Trp Val Pro Leu lie Ala 



get ctg ggc ttt ggc ttg tea gtt ctg get acc ttt ggt get ace gtg 
Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr Phe Gly Ala Thr Val 



gcg ate ttc caa gaa ggt get ttc ggc ate ate gac gat cet cag eca 
Ala He Phe Gin Glu Gly Ala Phe Gly He He Asp Asp Pro Gin Pro 



ctg ctg tec ttc ttg ccg ate atg etc ate ggc ctg gta ttt ggt ctg 
Leu Leu Ser Phe Leu Pro He Met Leu He Gly Leu Val Phe Gly Leu 



gcc atg gat tac cag ate ttc etc gtt act cgt atg cgt gag ggc ttc 
Ala Met Asp Tyr Gin He Phe Leu Val Thr Arg Met Arg Glu Gly Phe 
70 75 80 85 

acc aag ggc aag act geg ggc aae gca aeg teg aat ggt ttc aag cac 
Thr Lys Gly Lys Thr Ala Gly Asn Ala Thr Ser Asn Gly Phe Lys His 
90 95 100 

ggt gcc ege gtg gtc act get gcg gcg ctg ate atg gtg tct gtg ttc 
Gly Ala Arg Val Val Thr Ala Ala Ala Leu He Met Val Ser Val Phe 
105 110 115 

gcg gca ttc ata gcg cag gac atg gcg ttt att aag acc atg ggc ttt 
Ala Ala Phe He Ala Gin Asp Met Ala Phe He Lys Thr Met Gly Phe 
120 125 130 
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get ctg gcc gtt get gtg ttc ttc gat gcc ttc gtt gtt cgc atg atg 547 

Ala Leu Ala Val Ala Val Phe Phe Asp Ala Phe Val Val Arg Met Met 

135 140 145 

att ate ect gca aea atg tte ctg ctt gat gac aag get tgg tgg eta 595 

He He Pro Ala Thr Met Phe Leu Leu Asp Asp Lys Ala Trp Trp Leu 

150 155 160 165 

cot aag tgg ttg gat aag att ctt cec aac gtt gat gtt gaa ggt gag 643 

Pro Lys Trp Leu Asp Lys lie Leu Pro Asn Val Asp Val Glu Gly Glu 
170 175 180 

ggt ctt agt gaa eta cat gag get cgc ace gag gaa ctg aag gaa aat 691 

Gly Leu Ser Glu Leu His Glu Ala Arg Thr Glu Glu Leu Lys Glu Asn 
185 190 195 

gta ggt gtc ggg get tagagaaaca aaaaaggctg eta 729 
Val Gly Val Gly Ala 
200 



<210> 230 
<211> 202 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 230 

Leu Val Leu Ala Phe Leu Val Leu Leu Leu Val Phe Arg Ser He Trp 
15 10 15 

Val Pro Leu He Ala Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr 
20 25 30 

Phe Gly Ala Thr Val Ala He Phe Gin Glu Gly Ala Phe Gly He He 
35 40 45 

Asp Asp Pro Gin Pro Leu Leu Ser Phe Leu Pro He Met Leu He Gly 
50 55 60 

Leu Val Phe Gly Leu Ala Met Asp Tyr Gin He Phe Leu Val Thr Arg 
65 70 75 80 

Met Arg Glu Gly Phe Thr Lys Gly Lys Thr Ala Gly Asn Ala Thr Ser 
85 90 95 

Asn Gly Phe Lys His Gly Ala Arg Val Val Thr Ala Ala Ala Leu He 
100 105 110 

Met Val Ser Val Phe Ala Ala Phe He Ala Gin Asp Met Ala Phe He 
115 120 125 

Lys Thr Met Gly Phe Ala Leu Ala Val Ala Val Phe Phe Asp Ala Phe 
130 135 140 

Val Val Arg Met Met He He Pro Ala Thr Met Phe Leu Leu Asp Asp 
145 150 155 160 

Lys Ala Trp Trp Leu Pro Lys Trp Leu Asp Lys He Leu Pro Asn Val 
165 170 175 

Asp Val Glu Gly Glu Gly Leu Ser Glu Leu His Glu Ala Arg Thr Glu 
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Glu Leu Lys Glu ?\sn Val Gly Val Gly Ala 
195 200 



<210> 231 
<211> 1605 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1582) 
<223> RXA01616 

<400> 231 

cctacgattt ccgacgtctt aaatcgccac acagcgccgt ggtctaaaac accaacaaaa 60 

gagttgtaac tgtaccgacc attcgttaca gttacgatcc atg act tea gaa acc 115 

Met Thr Ser Glu Thr 



tta cag gcg caa gcg cct acg aaa acc caa cgt tgg get ttc etc gee 
Leu Gin Ala Gin Ala Pro Thr Lys Thr Gin Arg Trp Ala Phe Leu Ala 



gtt ate age ggt ggt etc ttt ctg ate ggt gta gac aac teg att etc 
Val He Ser Gly Gly Leu Phe Leu He Gly Val Asp Asn Ser He Leu 
25 30 35 

tac acc gca etc cct ctg ctg cgt gaa cag etc gca gcc tec gaa acc 
Tyr Thr Ala Leu Pro Leu Leu Arg Glu Gin Leu Ala Ala Ser Glu Thr 
40 45 50 

caa gcg ttg tgg ate ate aac gca tat cce ctg etc atg gcg gge ctt 
Gin Ala Leu Trp lie He Asn Ala Tyr Pro Leu Leu Met Ala Gly Leu 



cgt ttg ggt gee gge act ttg ggt gac aaa aac gge cac cge egg atg 

Arg Leu Gly Ala Gly Thr Leu Gly Asp Lys Asn Gly His Arg Arg Met 

70 75 80 85 

ttc etc atg gge ttg age att ttc gga ate get tea ctt ggt get gcg 

Phe Leu Met Gly Leu Ser He Phe Gly He Ala Ser Leu Gly Ala Ala 

90 95 100 

ttt get cca act gcg tgg get ctt gtt get gcg aga get tte ctt gge 

Phe Ala Pro Thr Ala Trp Ala Leu Val Ala Ala Arg Ala Phe Leu Gly 

105 110 115 

ate ggt gcg gca acg atg atg cct gca acc ttg get ctg ate cgc att 

He Gly Ala Ala Thr Met Met Pro Ala Thr Leu Ala Leu He Arg He 

120 125 130 

acg ttt gag gat gag cgt gag cgc aac act gca att ggt att tgg ggt 

Thr Phe Glu Asp Glu Arg Glu Arg Asn Thr Ala He Gly He Trp Gly 

135 140 145 

tec gtg gca att ctt gge get gcg gca gge ccg ate att ggt ggt gcg 

Ser Val Ala He Leu Gly Ala Ala Ala Gly Pro He He Gly Gly Ala 
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ctg ttg gaa ttc ttc tgg tgg ggt teg gtt ttc etc att aac gtt ccg 
Leu Leu Glu Phe Phe Trp Trp Gly Ser Val Phe Leu lie Asn Val Pro 
L70 175 180 

gtg get gtt ate gcg ttg ate get acg ctt ttt gtg gcg ccg gcc aat 
Val Ala Val He Ala Leu He Ala Thr Leu Phe Val Ala Pro Ala Asn 
185 190 195 

ate gcg aat ccg tct aag cat tgg gat ttc ttg teg teg ttc tat gcg 
He Ala Asn Pro Ser Lys His Trp Asp Phe Leu Ser Ser Phe Tyr Ala 
200 205 210 

ctg etc aca ctt get ggg ttg ate ate acg ate aag gaa tct gtg aat 
Leu Leu Thr Leu Ala Gly Leu He He Thr He Lys Glu Ser Val Asn 
215 220 225 

act gea cgc cat atg cct ctt ctt ttg ggt gca gtc ate atg ttg ate 
Thr Ala Arg His Met Pro Leu Leu Leu Gly Ala Val He Met Leu He 
230 235 240 245 

att ggt geg gtg ttg ttt age agt cgt eag aag aag ate gag gag cea 
He Gly Ala Val Leu Phe Ser Ser Arg Gin Lys Lys He Glu Glu Pro 
250 255 260 

ctt eta gat ctg teg ttg ttc cgt aat cgc ctt ttc tta ggc ggt gtg 
Leu Leu Asp Leu Ser Leu Phe Arg Asn Arg Leu Phe Leu Gly Gly Val 
265 270 275 

gtt get geg ggc atg gcg atg ttt act gtg tec ggt ttg gaa atg act 
Val Ala Ala Gly Met Ala Met Phe Thr Val Ser Gly Leu Glu Met Thr 
280 285 290 

acc teg cag cgt ttc cag ttg tct gtg ggt ttc act cea ctt gag get 
Thr Ser Gin Arg Phe Gin Leu Ser Val Gly Phe Thr Pro Leu Glu Ala 
295 300 305 

ggt ttg etc atg ate eca get gca ttg ggt age ttc ccg atg tct att 
Gly Leu Leu Met He Pro Ala Ala Leu Gly Ser Phe Pro Met Ser He 
310 315 320 325 

ate ggt ggt gca aae ctg cat cgt tgg ggc ttc aaa ccg ctg ate agt 
He Gly Gly Ala Asn Leu His Arg Trp Gly Phe Lys Pro Leu He Ser 
330 335 340 

ggt ggt ttt get gee act gee gtt ggc ate gcc etg tgt att tgg ggc 
Gly Gly Phe Ala Ala Thr Ala Val Gly He Ala Leu Cys He Trp Gly 
345 350 355 

gcg act cat act gat ggt ttg ccg ttt ttc ate gcg ggt eta ttc ttc 
Ala Thr His Thr Asp Gly Leu Pro Phe Phe He Ala Gly Leu Phe Phe 
360 365 370 

atg ggc gcg ggt get ggt teg gta atg tct gtg tct tec act gcg att 
Met Gly Ala Gly Ala Gly Ser Val Met Ser Val Ser Ser Thr Ala He 
375 380 385 

ate ggt tec gcg ccg gtg cgt aag get ggc atg gcg teg teg ate gaa 
He Gly Ser Ala Pro Val Arg Lys Ala Gly Met Ala Ser Ser He Glu 
390 395 400 405 
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gag gtc tct tat gag ttc ggc acg ctg ttg tct gtc gcg att ttg ggt 1363 
Glu Val Ser Tyr Glu Phe Gly Thr Leu Leu Ser Val Ala He Leu Gly 
410 415 420 

age ttg ttc cca ttc ttc tac teg ctg cat gee ccg gca gag gtt gcg 1411 
Ser Leu Phe Pro Phe Phe Tyr Ser Leu His Ala Pro Ala Glu Val Ala 
425 430 435 

gat aac ttc teg gcg ggt gtt cac cac gcg att gat ggc gat gcg gcg 1459 
Asp Asn Phe Ser Ala Gly Val His His Ala He Asp Gly Asp Ala Ala 
440 445 450 



egt gca tct ttg gae ace gca tac att aac gtg ttg ate att gee eta 
Arg Ala Ser Leu Asp Thr Ala Tyr He Asn Val Leu He He Ala Leu 
455 460 465 

gta tge gca gta gcg get get etg ate age agt tac ctt tte cge gga 
Val Cys Ala Val Ala Ala Ala Leu He Ser Ser Tyr Leu Phe Arg Gly 
470 475 480 485 

aat ccg aag gga gcc aat aat gcg cac tagtaaaaaa gagatgattc 
Asn Pro Lys Gly Ala Asn Asn Ala His 
490 



1507 



<210> 232 
<211> 494 
<212> PRT 

<213> Corynebact erium glutamicum 



<400> 232 
Met Thr Ser Glu 
1 

Trp Ala Phe Leu 
20 

Asp Asn Ser He 
35 

Ala Ala Ser Glu 
50 

Leu Met Ala Gly 
65 

Gly His Arg Arg 



Ser Leu Gly Ala 
100 

Arg Ala Phe Leu 
115 

Ala Leu He Arg 
130 



Thr Leu Gin Ala 
5 

Ala Val He Ser 



Leu Tyr Thr Ala 
40 

Thr Gin Ala Leu 

55 

Leu Arg Leu Gly 
70 

Met Phe Leu Met 
85 

Ala Phe Ala Pro 



Gly He Gly Ala 
120 

He Thr Phe Glu 
135 



Gin Ala Pro Thr 
10 

Gly Gly Leu Phe 
25 

Leu Pro Leu Leu 



Trp He He Asn 
60 

Ala Gly Thr Leu 
75 

Gly Leu Ser He 
90 

Thr Ala Trp Ala 
105 

Ala Thr Met Met 



Asp Glu Arg Glu 
140 



Lys Thr Gin Arg 
15 

Leu He Gly Val 
30 

Arg Glu Gin Leu 
45 

Ala Tyr Pro Leu 



Gly Asp Lys Asn 
80 



Phe Gly He Ala 
95 

Leu Val Ala Ala 
110 

Pro Ala Thr Leu 
125 

Arg Asn Thr Ala 
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Ile Gly lie Trp 
145 

He He Gly Gly 



Leu He Asn Val 
180 



Val Ala Pro Ala 
195 

Ser Ser Phe Tyr 
210 

Lys Glu Ser Val 
225 

Val He Met Leu 



Lys He Glu Glu 
260 

Phe Leu Gly Gly 
275 

Gly Leu Glu Met 
290 

Thr Pro Leu Glu 
305 

Phe Pro Met Ser 



Lys Pro Leu He 
340 



Leu Cys He Trp 
355 

Ala Gly Leu Phe 
370 

Ser Ser Thr Ala 
385 

Ala Ser Ser He 



Val Ala He Leu 
420 

Pro Ala Glu Val 
435 

Asp Gly Asp Ala 
450 

Leu He He Ala 



Gly Ser Val Ala 
150 

Ala Leu Leu Glu 
165 

Pro Val Ala Val 



Asn He Ala Asn 
200 

Ala Leu Leu Thr 
215 

Asn Thr Ala Arg 
230 

He He Gly Ala 
245 

Pro Leu Leu Asp 



Val Val Ala Ala 
280 

Thr Thr Ser Gin 
295 

Ala Gly Leu Leu 
310 

He He Gly Gly 
325 

Ser Gly Gly Phe 



Gly Ala Thr His 
360 



Phe Met Gly Ala 
375 



He He Gly Ser 
390 

Glu Glu Val Ser 
405 

Gly Ser Leu Phe 



Ala Asp Asn Phe 
440 

Ala Arg Ala Ser 
455 

Leu Val Cys Ala 



He Leu Gly Ala 
155 

Phe Phe Trp Trp 
170 

He Ala Leu He 
185 

Pro Ser Lys His 



Leu Ala Gly Leu 
220 

His Met Pro Leu 
235 

Val Leu Phe Ser 
250 

Leu Ser Leu Phe 
265 

Gly Met Ala Met 



Arg Phe Gin Leu 
300 

Met He Pro Ala 
315 

Ala Asn Leu His 
330 

Ala Ala Thr Ala 
345 

Thr Asp Gly Leu 



Gly Ala Gly Ser 
380 

Ala Pro Val Arg 
395 

Tyr Glu Phe Gly 
410 

Pro Phe Phe Tyr 
425 

Ser Ala Gly Val 



Leu Asp Thr Ala 



Val Ala Ala Ala 



Ala Ala Gly Pro 
160 



Gly Ser Val Phe 
175 

Ala Thr Leu Phe 
190 

Trp Asp Phe Leu 
205 

He He Thr He 



Leu Leu Gly Ala 
240 



Ser Arg Gin Lys 
255 

Arg Asn Arg Leu 
270 

Phe Thr Val Ser 
285 

Ser Val Gly Phe 



Ala Leu Gly Ser 
320 



Arg Trp Gly Phe 
335 

Val Gly He Ala 
350 

Pro Phe Phe He 
365 

Val Met Ser Val 



Lys Ala Gly Met 
400 

Thr Leu Leu Ser 
415 

Ser Leu His Ala 
430 

His His Ala He 
445 

Tyr He Asn Val 



Leu He Ser Ser 
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Tyr Leu Phe Arg Gly Asn Pro Lys Gly Ala Asn Asn Ala His 
485 490 



<210> 233 
<211> 1500 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1477) 
<223> RXA01666 

<400> 233 

cgacgcgccc ctccaccttt tcagtagcgt cacgggcgcc aatcctgtat ttttagcagc 60 

agtttgaggg tttttgctcc ccatctttag gagacacccc gtg tec acg ttt cat 115 

Val Ser Thr Phe His 
1 5 

aaa gtt ttg ate aac ace atg ate tec aac gtc acc act gga ttt ctg 163 
Lys Val Leu lie Asn Thr Met He Ser Asn Val Thr Thr Gly Phe Leu 
10 15 20 

ttc ttt gee gtg gtg ttt tgg atg tat ctt tec act ggc aac gtc gca 211 
Phe Phe Ala Val Val Phe Trp Met Tyr Leu Ser Thr Gly Asn Val Ala 
25 30 35 

ctg acc ggc ate gtc agt gga att tae atg ggt ttg ate gee gtt tgt 259 
Leu Thr Gly He Val Ser Gly lie Tyr Met Gly Leu He Ala Val Cys 
40 45 50 

tec ate ttt ttc gga ace gtt gtt gat cac aat egc aag aag tec gtc 307 
Ser He Phe Phe Gly Thr Val Val Asp His Asn Arg Lys Lys Ser Val 
55 60 65 

atg ctg ttt tee age gtc ace aca etc gtg ttt tat tgt etc agt gee 355 
Met Leu Phe Ser Ser Val Thr Thr Leu Val Phe Tyr Cys Leu Ser Ala 



ctg gtg tgg gtg ttt tgg etg gag gaa gac ggc ctg age ate gga aat 
Leu Val Trp Val Phe Trp Leu Glu Glu Asp Gly Leu Ser He Gly Asn 
90 95 100 

acc gee ctg tgg gtg ttc gtt tct ttc ate etc ate gga tea ate gtg 
Thr Ala Leu Trp Val Phe Val Ser Phe He Leu He Gly Ser He Val 
105 110 115 

gaa cac atg cgc aac ate gca ctg tec ace gtg gtc acg ctg ttg gtt 
Glu His Met Arg Asn He Ala Leu Ser Thr Val Val Thr Leu Leu Val 
120 125 130 

cct gaa get gaa egc gac aaa gca aac ggc ctg gta gga gee gtg caa 
Pro Glu Ala Glu Arg Asp Lys Ala Asn Gly Leu Val Gly Ala Val Gin 
135 140 145 

ggt gtt gga ttt tta gtc acc age gtc att get ggt tec gcc ate ggg 
Gly Val Gly Phe Leu Val Thr Ser Val He Ala Gly Ser Ala He Gly 
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ttc ttg ggc atg gaa ate acc ctg tgg ate tgc ctt ggg etc tea ctt 
Phe Leu Gly Met Glu He Thr Leu Trp He Cys Leu Gly Leu Ser Leu 
170 175 180 

gtc gcg ctg ctg cac ctg ctg ccg att cgc gtc gac gaa cog gaa ate 
Val Ala Leu Leu His Leu Leu Pro He Arg Val Asp Glu Pro Glu He 
185 190 195 

ate ace eaa gaa gac gea cag ect act gtt tct gac gat tea gtt cec 
He Thr Gin Glu Asp Ala Gin Pro Thr Val Ser Asp Asp Ser Val Pro 
200 205 210 

aca cct acc tec gat ttg gcg ate gtg tee aaa ggc ate gac eta aaa 
Thr Pro Thr Ser Asp Leu Ala He Val Ser Lys Gly He Asp Leu Lys 
215 220 225 

gga tea atg aaa ate ate etg agt gtt ccg gga ctg etc gcg ctt gtg 
Gly Ser Met Lys He He Leu Ser Val Pro Gly Leu Leu Ala Leu Val 
230 235 240 245 

ttg ttt gcg tec tte aac aac etc ate ggc ggc gtg tac tec gea etc 
Leu Phe Ala Ser Phe Asn Asn Leu He Gly Gly Val Tyr Ser Ala Leu 
250 255 260 

atg gac cct tac ggc ctg gaa ctt tte age cea eag etg tgg ggg eta 
Met Asp Pro Tyr Gly Leu Glu Leu Phe Ser Pro Gin Leu Trp Gly Leu 
265 270 275 

etg ctt gga etc ace age etc ggc ttc ate gtt ggt ggt get gtg ate 
Leu Leu Gly Leu Thr Ser Leu Gly Phe He Val Gly Gly Ala Val He 
280 285 290 

tec aaa act ggc ttg ggc aaa aac cct gtg cgc ace ttg ctg ctg gtt 
Ser Lys Thr Gly Leu Gly Lys Asn Pro Val Arg Thr Leu Leu Leu Val 
295 300 305 

aat gtt ggt gtg get ttt gtt ggc atg tta ttt gee att cgc gaa tgg 
Asn Val Gly Val Ala Phe Val Gly Met Leu Phe Ala He Arg Glu Trp 
310 315 320 325 

tgg tgg etc tac ate etg gge att tte ate ttc atg get ate acc eca 
Trp Trp Leu Tyr He Leu Gly He Phe He Phe Met Ala He Thr Pro 
330 335 340 

get gee gaa gcc gea gaa caa acc ate ctt caa cga gtc gtc cea ttc 
Ala Ala Glu Ala Ala Glu Gin Thr He Leu Gin Arg Val Val Pro Phe 
345 350 355 

cgc caa eaa ggc ege gta ttt gga eta gee atg gea gtg gaa atg gea 
Arg Gin Gin Gly Arg Val Phe Gly Leu Ala Met Ala Val Glu Met Ala 
360 365 370 

gee aac ccg etc tec aca gtg ate gtg gcg att ttg gcc gaa gcc tae 
Ala Asn Pro Leu Ser Thr Val He Val Ala He Leu Ala Glu Ala Tyr 
375 380 385 

etc att cea tgg atg get ggc cec gge gcg gac ace ate tgg gge gtg 
Leu He Pro Trp Met Ala Gly Pro Gly Ala Asp Thr He Trp Gly Val 
390 395 400 405 
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atc etc ggc gag ggt aaa get cgc ggc atg gca ctg atg ttc etc gca 
lie Leu Gly Glu Gly Lys Ala Arg Gly Met Ala Leu Met Phe Leu Ala 
410 415 420 



1363 



tea ggt gcc ate atg ttg gtt gtc gtg ctg ttg gca ttc atg teg agg 1411 
Ser Gly Ala lie Met Leu Val Val Val Leu Leu Ala Phe Met Ser Arg 
425 430 435 

tec tac egg aaa etc age cag tac tac gcc ace ace age caa gac att 1459 
Ser Tyr Arg Lys Leu Ser Gin Tyr Tyr Ala Thr Thr Ser Gin Asp lie 
440 445 450 

gcg gga get get gag aag taagtgctct agaccgttgt ttg 1500 
Ala Gly Ala Ala Glu Lys 
455 



<210> 234 
<211> 459 
<212> PRT 

<213> Corynebaeterium glutainicum 
<400> 234 

Val Ser Thr Phe His Lys Val Leu lie Asn Thr Met lie Ser Asn Val 
15 10 15 

Thr Thr Gly Phe Leu Phe Phe Ala Val Val Phe Trp Met Tyr Leu Ser 
20 25 30 

Thr Gly Asn Val Ala Leu Thr Gly He Val Ser Gly He Tyr Met Gly 
35 40 45 

Leu He Ala Val Cys Ser He Phe Phe Gly Thr Val Val Asp His Asn 
50 55 60 

Arg Lys Lys Ser Val Met Leu Phe Ser Ser Val Thr Thr Leu Val Phe 
65 70 75 80 

Tyr Cys Leu Ser Ala Leu Val Trp Val Phe Trp Leu Glu Glu Asp Gly 
85 90 95 

Leu Ser He Gly Asn Thr Ala Leu Trp Val Phe Val Ser Phe He Leu 
100 105 110 

He Gly Ser He Val Glu His Met Arg Asn He Ala Leu Ser Thr Val 
115 120 125 

Val Thr Leu Leu Val Pro Glu Ala Glu Arg Asp Lys Ala Asn Gly Leu 
130 135 140 

Val Gly Ala Val Gin Gly Val Gly Phe Leu Val Thr Ser Val He Ala 
145 150 155 160 

Gly Ser Ala He Gly Phe Leu Gly Met Glu He Thr Leu Trp He Cys 
165 170 175 

Leu Gly Leu Ser Leu Val Ala Leu Leu His Leu Leu Pro He Arg Val 
180 185 190 



Asp Glu Pro Glu He He Thr Gin Glu Asp Ala Gin Pro Thr Val Ser 
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Asp Asp Ser Val Pro Thr Pro Thr Ser Asp Leu Ala lie Val Ser Lys 
210 215 220 

Gly He Asp Leu Lys Gly Ser Met Lys He He Leu Ser Val Pro Gly 
225 230 235 240 

Leu Leu Ala Leu Val Leu Phe Ala Ser Phe Asn Asn Leu He Gly Gly 
245 250 255 

Val Tyr Ser Ala Leu Met Asp Pro Tyr Gly Leu Glu Leu Phe Ser Pro 
260 265 270 

Gin Leu Trp Gly Leu Leu Leu Gly Leu Thr Ser Leu Gly Phe He Val 
275 280 285 

Gly Gly Ala Val He Ser Lys Thr Gly Leu Gly Lys Asn Pro Val Arg 
290 295 300 

Thr Leu Leu Leu Val Asn Val Gly Val Ala Phe Val Gly Met Leu Phe 
305 310 315 320 

Ala He Arg Glu Trp Trp Trp Leu Tyr He Leu Gly He Phe He Phe 
325 330 335 

Met Ala He Thr Pro Ala Ala Glu Ala Ala Glu Gin Thr He Leu Gin 
340 345 350 

Arg Val Val Pro Phe Arg Gin Gin Gly Arg Val Phe Gly Leu Ala Met 
355 360 365 

Ala Val Glu Met Ala Ala Asn Pro Leu Ser Thr Val He Val Ala He 
370 375 380 

Leu Ala Glu Ala Tyr Leu He Pro Trp Met Ala Gly Pro Gly Ala Asp 
385 390 395 400 

Thr He Trp Gly Val He Leu Gly Glu Gly Lys Ala Arg Gly Met Ala 
405 410 415 

Leu Met Phe Leu Ala Ser Gly Ala He Met Leu Val Val Val Leu Leu 
420 425 430 

Ala Phe Met Ser Arg Ser Tyr Arg Lys Leu Ser Gin Tyr Tyr Ala Thr 
435 440 445 

Thr Ser Gin Asp He Ala Gly Ala Ala Glu Lys 
450 455 



<210> 235 
<211> 1521 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1498) 
<223> RXA00062 
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<400> 235 

cttcaacata ggcgttgggg ctgactttta aacaggtacc agtagtaccg gcataagcga 60 

tcactgttgc gttttcttgc tgccatcaaa aattagtcac atg att tta age ate 111 

Met lie Leu Ser lie 
1 5 



gtc ctt ttg ggc tac ttc atg att ctg ctt gac acc tec ate gte att 
Val Leu Leu Gly Tyr Phe Met lie Leu Leu Asp Thr Ser lie Val lie 
10 15 20 

acg ggt eta cct gee ate gge agt gaa ctt ggc ate gat cce gtg eac 
Thr Gly Leu Pro Ala He Gly Ser Glu Leu Gly He Asp Pro Val His 



ctg tea tgg gtg cag agt tec tac aca tta gtc tte ggc gca ctt ctt 
Leu Ser Trp Val Gin Ser Ser Tyr Thr Leu Val Phe Gly Ala Leu Leu 



etg ctg gga get cgt gee ggt gat ate ttc ggc cga aag aaa gtg etc 
Leu Leu Gly Ala Arg Ala Gly Asp He Phe Gly Arg Lys Lys Val Leu 
55 60 65 

tac att ggt etc geg ttg ttt geg get tea teg ttg gca att gcg ctt 
Tyr He Gly Leu Ala Leu Phe Ala Ala Ser Ser Leu Ala He Ala Leu 
70 75 80 85 

tct eca aat get gcg gtc etc att gga gca egc gta gtt eaa ggc gcg 
Ser Pro Asn Ala Ala Val Leu He Gly Ala Arg Val Val Gin Gly Ala 
90 95 100 

gga get geg att ate get cca geg aca ctt gcg ttg att act gag tte 
Gly Ala Ala He He Ala Pro Ala Thr Leu Ala Leu He Thr Glu Phe 
105 110 115 

ttc cce gaa ggc cca get egc ctt cgt get ace tct get tat ggt get 
Phe Pro Glu Gly Pro Ala Arg Leu Arg Ala Thr Ser Ala Tyr Gly Ala 
120 125 130 

gtt gee ggc ate ggt gtg gca gca gge eta gtg ate ggc gge gta ttt 
Val Ala Gly He Gly Val Ala Ala Gly Leu Val He Gly Gly Val Phe 
135 140 145 

get gat ctt ttg teg tgg egc ate ggc ttc ttt ate aac gte cce ate 
Ala Asp Leu Leu Ser Trp Arg He Gly Phe Phe He Asn Val Pro He 
150 155 160 165 

gee gca gtg ttg gee tac ata gtg cac aaa gcc att cce gca acc ttc 
Ala Ala Val Leu Ala Tyr He Val His Lys Ala He Pro Ala Thr Phe 
170 175 180 

age agg cct gga tea etc gac ate tte gga gca att ace tee acg gca 
Ser Arg Pro Gly Ser Leu Asp He Phe Gly Ala He Thr Ser Thr Ala 
185 190 195 

ggt ate gcc gcg gtg etc tac gca att gtc egc age gee gat tac age 
Gly He Ala Ala Val Leu Tyr Ala He Val Arg Ser Ala Asp Tyr Ser 
200 , 205 210 

tgg aca gat ceg ttt gtg ttg att tec etc gtg ctg ggc ate gea gtg 
Trp Thr Asp Pro Phe Val Leu He Ser Leu Val Leu Gly He Ala Val 
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ttc ate tgg ttc ctg cgc cat gaa tec tea gee aaa gaa oca ctt ctg 
Phe He Trp Phe Leu Arg His Glu Ser Ser Ala Lys Glu Pro Leu Leu 
230 235 240 245 

cce ctg ggg etc ttt aaa aae cgc agg cga aac ace ate ttg gee age 
Pro Leu Gly Leu Phe Lys Asn Arg Arg Arg Asn Thr lie Leu Ala Ser 
250 255 260 

cgc ttt ctt ctg gtt ggc tec gtg atg tea ttc ttc ttc ttt gcc acc 
Arg Phe Leu Leu Val Gly Ser Val Met Ser Phe Phe Phe Phe Ala Thr 
265 270 275 

eag ctg ttc cag gac acc atg gga atg aat get etc eag gea ggc ctt 
Gin Leu Phe Gin Asp Thr Met Gly Met Asn Ala Leu Gin Ala Gly Leu 
280 285 290 

geg ttc atg eeg eta tet ctg ctg eag ttt gee age gee gcg atg gtg 
Ala Phe Met Pro Leu Ser Leu Leu Gin Phe Ala Ser Ala Ala Met Val 
295 300 305 

cca egg ctt tec cga gca ggc gta tet gat tee atg etc acc gte ate 
Pro Arg Leu Ser Arg Ala Gly Val Ser Asp Ser Met Leu Thr Val He 
310 315 320 325 

ggt ttc gcc ate atg gtc ate ggc atg gca ggc etc gca ttt gta cca 
Gly Phe Ala He Met Val He Gly Met Ala Gly Leu Ala Phe Val Pro 
330 335 340 

aac acg atg ate gcg ctg ate eta cca ata gtt ttg gtg gga ttt ggc 
Asn Thr Met He Ala Leu He Leu Pro He Val Leu Val Gly Phe Gly 
345 350 355 

caa ggc ttc get ttc gga cca atg aca get ctg gea gtt caa ggt gca 
Gin Gly Phe Ala Phe Gly Pro Met Thr Ala Leu Ala Val Gin Gly Ala 
360 365 370 

ccg aag gac caa tec ggc gcc gtt tet ggc ctg gtg aat tee ctt cae 
Pro Lys Asp Gin Ser Gly Ala Val Ser Gly Leu Val Asn Ser Leu His 
375 380 385 

caa ate ggc ggc acc ttc ggt ttg ggt gtg ttc tec tec ttg get gtc 
Gin He Gly Gly Thr Phe Gly Leu Gly Val Phe Ser Ser Leu Ala Val 
390 395 400 405 

get gtc ate gga cat gat gca aca tea gag atg ate age gac cgc gca 
Ala Val He Gly His Asp Ala Thr Ser Glu Met He Ser Asp Arg Ala 
410 415 420 

cae ttc gga ttc ttg etc tec acc gtg acg ctg acg ctg gcc ace ate 
His Phe Gly Phe Leu Leu Ser Thr Val Thr Leu Thr Leu Ala Thr He 
425 430 435 

ttt geg gtc aca ctg ctg aag cgc cae gaa acc cga aag agt age gag 
Phe Ala Val Thr Leu Leu Lys Arg His Glu Thr Arg Lys Ser Ser Glu 
440 445 450 

cgc cca acc cag etc gtc gac gaa aag gca gtt acc tet tagtgcgctg 
Arg Pro Thr Gin Leu Val Asp Glu Lys Ala Val Thr Ser 
455 460 465 
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cagcatccca gtt 



<210> 236 
<211> 466 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met He Leu Ser He Val Leu Leu Gly Tyr Phe Met He Leu Leu Asp 



Thr Ser He Val He Thr Gly Leu Pro Ala He Gly Ser Glu Leu Gly 



He Asp Pro Val His Leu Ser Trp Val Gin Ser Ser Tyr Thr Leu Val 
35 40 45 

Phe Gly Ala Leu Leu Leu Leu Gly Ala Arg Ala Gly Asp He Phe Gly 
50 55 60 

Arg Lys Lys Val Leu Tyr He Gly Leu Ala Leu Phe Ala Ala Ser Ser 

65 70 75 80 

Leu Ala He Ala Leu Ser Pro Asn Ala Ala Val Leu He Gly Ala Arg 



Val Val Gin Gly Ala Gly Ala Ala He He Ala Pro Ala Thr Leu Ala 
100 105 HO 

Leu He Thr Glu Phe Phe Pro Glu Gly Pro Ala Arg Leu Arg Ala Thr 
115 120 125 

Ser Ala Tyr Gly Ala Val Ala Gly He Gly Val Ala Ala Gly Leu Val 
130 135 140 

He Gly Gly Val Phe Ala Asp Leu Leu Ser Trp Arg He Gly Phe Phe 
145 150 155 160 

He Asn Val Pro He Ala Ala Val Leu Ala Tyr He Val His Lys Ala 
165 170 175 

He Pro Ala Thr Phe Ser Arg Pro Gly Ser Leu Asp He Phe Gly Ala 
180 185 190 

He Thr Ser Thr Ala Gly He Ala Ala Val Leu Tyr Ala He Val Arg 
195 200 205 

Ser Ala Asp Tyr Ser Trp Thr Asp Pro Phe Val Leu He Ser Leu Val 
210 215 220 

Leu Gly He Ala Val Phe He Trp Phe Leu Arg His Glu Ser Ser Ala 
225 230 235 240 

Lys Glu Pro Leu Leu Pro Leu Gly Leu Phe Lys Asn Arg Arg Arg Asn 
245 250 255 

Thr He Leu Ala Ser Arg Phe Leu Leu Val Gly Ser Val Met Ser Phe 
260 265 270 
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Phe Phe Phe Ala Thr Gin Leu Phe Gin Asp Thr Met Gly Met Asn Ala 
275 280 285 

Leu Gin Ala Gly Leu Ala Phe Met Pro Leu Ser Leu Leu Gin Phe Ala 
290 295 300 

Ser Ala Ala Met Val Pro Arg Leu Ser Arg Ala Gly Val Ser Asp Ser 
305 310 315 320 

Met Leu Thr Val He Gly Phe Ala He Met Val He Gly Met Ala Gly 
325 330 335 

Leu Ala Phe Val Pro Asn Thr Met He Ala Leu He Leu Pro He Val 
340 345 350 

Leu Val Gly Phe Gly Gin Gly Phe Ala Phe Gly Pro Met Thr Ala Leu 
355 360 365 

Ala Val Gin Gly Ala Pro Lys Asp Gin Ser Gly Ala Val Ser Gly Leu 
370 375 380 

Val Asn Ser Leu His Gin He Gly Gly Thr Phe Gly Leu Gly Val Phe 
385 390 395 400 

Ser Ser Leu Ala Val Ala Val He Gly His Asp Ala Thr Ser Glu Met 
405 410 415 

He Ser Asp Arg Ala His Phe Gly Phe Leu Leu Ser Thr Val Thr Leu 
420 425 430 

Thr Leu Ala Thr He Phe Ala Val Thr Leu Leu Lys Arg His Glu Thr 
435 440 445 

Arg Lys Ser Ser Glu Arg Pro Thr Gin Leu Val Asp Glu Lys Ala Val 
450 455 460 

Thr Ser 
465 



<210> 237 
<211> 1584 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1561) 
<223> RXA00215 

<400> 237 

cagtgcaaac tgaccccgca tcctaaaccg cgccagattt ctacctcaaa gaattgaagg 60 

ccttttccag gcgccctcgt gcgtgaaaga ataactcaac gtg tct gac aaa aag 11- 

Val Ser Asp Lys Lys 
1 5 

cag gat eta aca tec tec gca gca ggt agt get gca ccc caa acc aag 16: 

Gin Asp Leu Thr Ser Ser Ala Ala Gly Ser Ala Ala Pro Gin Thr Lys 
10 15 20 
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gcc tac ccc gcc atg ccc ttg cct gaa aag caa get tgg cca get eta 
Ala Tyr Pro Ala Met Pro Leu Pro Glu Lys Gin Ala Trp Pro Ala Leu 



att gcc ttg tgc att ggg ttt ttc atg ate ctg ttg gat caa ace ate 
lie Ala Leu Cys lie Gly Phe Phe Met lie Leu Leu Asp Gin Thr lie 



gtg gcc gtc tot acc cca gcg tta cag gca gac atg ggc gcg tec tae 
Val Ala Val Ser Thr Pro Ala Leu Gin Ala Asp Met Gly Ala Ser Tyr 



aac gag gtc ate tgg gta acc teg gtg tat etc etc act ttc gcg gtg 
Asn Glu Val lie Trp Val Thr Ser Val Tyr Leu Leu Thr Phe Ala Val 



cca ctg ctt gtt act ggc cgt ttg ggc gac aag tac ggt ccg aaa aat 
Pro Leu Leu Val Thr Gly Arg Leu Gly Asp Lys Tyr Gly Pro Lys Asn 
90 95 100 

gtc tat gtc gca ggc atg gtt ate ttc aca gtg age tct ttg gcc tgt 
Val Tyr Val Ala Gly Met Val lie Phe Thr Val Ser Ser Leu Ala Cys 
105 110 115 

ggt ttg gee cca gac atg ttc aeg ttg att ate get cgt ggc gtt caa 
Gly Leu Ala Pro Asp Met Phe Thr Leu He He Ala Arg Gly Val Gin 
120 125 130 

ggt ttg ggc gca gee ctt ttg act cca caa acc atg gca aca ate aac 
Gly Leu Gly Ala Ala Leu Leu Thr Pro Gin Thr Met Ala Thr He Asn 
135 140 145 

cge ate ttt get ttt gag egc cge ggt gca get ctt gga gtg tgg ggt 
Arg He Phe Ala Phe Glu Arg Arg Gly Ala Ala Leu Gly Val Trp Gly 
150 155 160 165 

tct aca get ggc ctt gca tec eta gca gga ccg ate ctg ggt ggt gtc 
Ser Thr Ala Gly Leu Ala Ser Leu Ala Gly Pro He Leu Gly Gly Val 
170 175 180 

ate ace gaa aac tgg ggt tgg caa tgg gtc ttc tac ate aac gtg ccc 
He Thr Glu Asn Trp Gly Trp Gin Trp Val Phe Tyr He Asn Val Pro 
185 190 195 

ate ggc gtg ate teg gtg ate gca gta atg aag tac gtt cct gaa ttc 
He Gly Val He Ser Val He Ala Val Met Lys Tyr Val Pro Glu Phe 
200 205 210 

cca ccg ctg acc cga eeg ctt gat ccg ctt tct ate gtg ttg tec ate 
Pro Pro Leu Thr Arg Pro Leu Asp Pro Leu Ser He Val Leu Ser He 
215 220 225 

gtg gcc gtg ttc ttc ctg gtg ttt get ttc cag gaa ggc gaa ggc get 
Val Ala Val Phe Phe Leu Val Phe Ala Phe Gin Glu Gly Glu Gly Ala 
230 235 240 245 

ggc tgg gcg gca tgg gtg tgg ate atg ate gta gee gcc ttt gcg etc 
Gly Trp Ala Ala Trp Val Trp He Met He Val Ala Ala Phe Ala Leu 
250 255 260 

ttt gcg tgg ttt ate tac caa caa age agg gcc gag aaa tec gga aac 
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Phe Ala Trp Phe He Tyr Gin Gin Ser Arg Ala Glu Lys Ser Gly Asn 
265 270 275 

gat cct etc gtc cca ctg gag att ttc aag ttt aga aac ttc age etc 
Asp Pro Leu Val Pro Leu Glu He Phe Lys Phe Arg Asn Phe Ser Leu 
280 285 290 

ggc aat ate tgc ate atg gee atg gga ttc ace gtg get ggt act cct 
Gly Asn He Cys He Met Ala Met Gly Phe Thr Val Ala Gly Thr Pro 
295 300 305 

ctg cce ate atg ttg tac ttc eag eaa gca eac gga atg aae gee atg 
Leu Pro He Met Leu Tyr Phe Gin Gin Ala His Gly Met Asn Ala Met 
310 315 320 325 

gaa geg ggt ttc atg atg gtg eet eaa get etc atg gea gca gta ctg 
Glu Ala Gly Phe Met Met Val Pro Gin Ala Leu Met Ala Ala Val Leu 
330 335 340 

tea cca ttt gtt gga aag ctg gtt gat cga tec aac cct gga etc atg 
Ser Pro Phe Val Gly Lys Leu Val Asp Arg Ser Asn Pro Gly Leu Met 
345 350 355 

gca gee etc ggt ttt age aca gtg get gtg tec att gta ctg ctg tea 
Ala Ala Leu Gly Phe Ser Thr Val Ala Val Ser He Val Leu Leu Ser 
360 365 370 

atg gta atg att ttc gat aeg ggt eta gtc tgg gca ett gtt teg atg 
Met Val Met He Phe Asp Thr Gly Leu Val Trp Ala Leu Val Ser Met 
375 380 385 

act ttg etc ggc ate gga aac gee ttt gtg tgg gca ceg aac teg acc 
Thr Leu Leu Gly He Gly Asn Ala Phe Val Trp Ala Pro Asn Ser Thr 
390 395 400 405 

tec act atg cgc gac ctg cca eac aag ttc atg gga geg ggc tet ggc 
Ser Thr Met Arg Asp Leu Pro His Lys Phe Met Gly Ala Gly Ser Gly 
410 415 420 

gtg ttc aat aca acc cgc eaa tta ggt tea gtc ate ggc gee get gee 
Val Phe Asn Thr Thr Arg Gin Leu Gly Ser Val He Gly Ala Ala Ala 
425 430 435 

ate ggc geg gta atg cag att cga ctg gca gca ggc gat gag ggc gca 
He Gly Ala Val Met Gin He Arg Leu Ala Ala Gly Asp Glu Gly Ala 
440 445 450 

get ttt ggt caa gea ctt eta ett gee get geg gtg ctg gtt ate ggc 
Ala Phe Gly Gin Ala Leu Leu Leu Ala Ala Ala Val Leu Val He Gly 
455 460 465 

att gtg gea tea aeg atg gea gga aaa aat gca eac cca geg ceg gta 
He Val Ala Ser Thr Met Ala Gly Lys Asn Ala His Pro Ala Pro Val 
470 475 480 485 

aag eet taaaggtcge atgaatcett cga 
Lys Pro 



<210> 238 
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<211> 487 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Val Ser Asp Lys Lys Gin Asp Leu Thr Ser Ser Ala Ala Gly Ser Ala 
15 10 15 

Ala Pro Gin Thr Lys Ala Tyr Pro Ala Met Pro Leu Pro Glu Lys Gin 
20 25 30 

Ala Trp Pro Ala Leu He Ala Leu Cys He Gly Phe Phe Met He Leu 
35 40 45 

Leu Asp Gin Thr He Val Ala Val Ser Thr Pro Ala Leu Gin Ala Asp 
50 55 60 

Met Gly Ala Ser Tyr Asn Glu Val He Trp Val Thr Ser Val Tyr Leu 
65 70 75 80 

Leu Thr Phe Ala Val Pro Leu Leu Val Thr Gly Arg Leu Gly Asp Lys 
85 90 95 

Tyr Gly Pro Lys Asn Val Tyr Val Ala Gly Met Val He Phe Thr Val 
100 105 110 

Ser Ser Leu Ala Cys Gly Leu Ala Pro Asp Met Phe Thr Leu He He 
115 120 125 

Ala Arg Gly Val Gin Gly Leu Gly Ala Ala Leu Leu Thr Pro Gin Thr 
130 135 140 

Met Ala Thr He Asn Arg He Phe Ala Phe Glu Arg Arg Gly Ala Ala 
145 150 155 160 

Leu Gly Val Trp Gly Ser Thr Ala Gly Leu Ala Ser Leu Ala Gly Pro 
165 170 175 

He Leu Gly Gly Val He Thr Glu Asn Trp Gly Trp Gin Trp Val Phe 
180 185 190 

Tyr He Asn Val Pro He Gly Val He Ser Val He Ala Val Met Lys 
195 200 205 

Tyr Val Pro Glu Phe Pro Pro Leu Thr Arg Pro Leu Asp Pro Leu Ser 
210 215 220 

He Val Leu Ser He Val Ala Val Phe Phe Leu Val Phe Ala Phe Gin 
225 230 235 240 

Glu Gly Glu Gly Ala Gly Trp Ala Ala Trp Val Trp He Met He Val 
245 250 255 

Ala Ala Phe Ala Leu Phe Ala Trp Phe He Tyr Gin Gin Ser Arg Ala 
260 265 270 

Glu Lys Ser Gly Asn Asp Pro Leu Val Pro Leu Glu He Phe Lys Phe 
275 280 285 

Arg Asn Phe Ser Leu Gly Asn He Cys He Met Ala Met Gly Phe Thr 
290 295 300 
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Val Ala Gly Thr Pro Leu Pro He Met Leu Tyr Phe Gin Gin Ala His 
305 310 315 320 

Gly Met Asn Ala Met Glu Ala Gly Phe Met Met Val Pro Gin Ala Leu 
325 330 335 

Met Ala Ala Val Leu Ser Pro Phe Val Gly Lys Leu Val Asp Arg Ser 
340 345 350 

Asn Pro Gly Leu Met Ala Ala Leu Gly Phe Ser Thr Val Ala Val Ser 
355 360 365 

He Val Leu Leu Ser Met Val Met He Phe Asp Thr Gly Leu Val Trp 
370 375 380 

Ala Leu Val Ser Met Thr Leu Leu Gly He Gly Asn Ala Phe Val Trp 
385 390 395 400 

Ala Pro Asn Ser Thr Ser Thr Met Arg Asp Leu Pro His Lys Phe Met 
405 410 415 

Gly Ala Gly Ser Gly Val Phe Asn Thr Thr Arg Gin Leu Gly Ser Val 
420 425 430 

He Gly Ala Ala Ala He Gly Ala Val Met Gin He Arg Leu Ala Ala 
435 440 445 

Gly Asp Glu Gly Ala Ala Phe Gly Gin Ala Leu Leu Leu Ala Ala Ala 
450 455 460 

Val Leu Val He Gly He Val Ala Ser Thr Met Ala Gly Lys Asn Ala 
465 470 475 480 

His Pro Ala Pro Val Lys Pro 
485 



<210> 239 
<211> 1455 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1432) 
<223> RXN03064 

<400> 239 

tggagccttg tcttcctcca gcaatcccac aacggagcag gttgggatcc cgagaaatgt 60 

tgtcatcatc ttggctgtat tagtttttac agcctttgtc atg atg ttg aat gag 115 

Met Met Leu Asn Glu 



act act ctg gca gtc gcg ttg ccg teg ate atg gcg gac ttt gac att 
Thr Thr Leu Ala Val Ala Leu Pro Ser He Met Ala Asp Phe Asp He 
10 15 20 

gag gcg aat act gcg cag tgg ttg etc act ggt ttt atg ttg ace atg 
Glu Ala Asn Thr Ala Gin Trp Leu Leu Thr Gly Phe Met Leu Thr Met 
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gct gtg gtt ctt cca get act ggt tgg atg ttg gaa cgt ttt acc act 
Ala Val Val Leu Pro Ala Thr Gly Trp Met Leu Glu Arg Phe Thr Thr 



cgt agt gtg ttt att ttc gcc acg gtg gtc ttc ctg ate ggt act gtg 
Arg Ser Val Phe He Phe Ala Thr Val Val Phe Leu He Gly Thr Val 
55 60 65 

acg get gcg ttg tct cct act ttt gcg att atg ctt gca gcc cgc gtc 
Thr Ala Ala Leu Ser Pro Thr Phe Ala He Met Leu Ala Ala Arg Val 
70 75 80 85 

get cag gcg att ggt acc get gtg ate atg ccg ctg ctg atg act gtc 
Ala Gin Ala He Gly Thr Ala Val He Met Pro Leu Leu Met Thr Val 
90 95 100 

gcg atg ace gtt gtt cct cca gag cgc cgt gge gcc gtc atg ggt ttg 
Ala Met Thr Val Val Pro Pro Glu Arg Arg Gly Ala Val Met Gly Leu 
105 110 115 

att gcg gtc gtg atg gcc gtt ggt cet get ctt gga cct agt gtg get 
He Ala Val Val Met Ala Val Gly Pro Ala Leu Gly Pro Ser Val Ala 
120 125 130 

ggt ttc gta etc age ttg tet teg tgg cac gcg att ttc tgg gtc atg 
Gly Phe Val Leu Ser Leu Ser Ser Trp His Ala He Phe Trp Val Met 
135 140 145 

gtt ccg ttg gtg ttt gtg gca age ctg ate ggt acc ctg cgt ctg acc 
Val Pro Leu Val Phe Val Ala Ser Leu He Gly Thr Leu Arg Leu Thr 
150 155 160 165 

aac gtc agt gag cct aaa aag act cet ttg gat gtt att tec ttc ctg 
Asn Val Ser Glu Pro Lys Lys Thr Pro Leu Asp Val He Ser Phe Leu 
170 175 180 

att tec gca gtg get ttc ggt gge ctt gtg tac gcc ttg age teg att 
He Ser Ala Val Ala Phe Gly Gly Leu Val Tyr Ala Leu Ser Ser He 
185 190 195 

gge ate att ttg gaa ggt gac aga age get ttg gtc gtg ttg get gtc 
Gly He He Leu Glu Gly Asp Arg Ser Ala Leu Val Val Leu Ala Val 
200 205 210 

gge ate att gcg ttg gtg gtg ttt gtg tgg cgc cag att gcc atg ggt 
Gly He He Ala Leu Val Val Phe Val Trp Arg Gin He Ala Met Gly 
215 220 225 

aag cag gat aag gcg ctg ttg gat ctg cgt ccg ttg gcg att cgt gag 
Lys Gin Asp Lys Ala Leu Leu Asp Leu Arg Pro Leu Ala He Arg Glu 
230 235 240 245 

tac acc att ccg ctg gtt gtg ctt ttg acg ctg ttc ggt gcg ctg etc 
Tyr Thr He Pro Leu Val Val Leu Leu Thr Leu Phe Gly Ala Leu Leu 
250 255 260 

ggt gtc atg aat aca ctg ccg etc tac ctg cag gga tee ttg atg gtc 
Gly Val Met Asn Thr Leu Pro Leu Tyr Leu Gin Gly Ser Leu Met Val 
265 270 275 
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acc gcc ttg gtc gcg ggt eta gtg ctg ttg cca ggt ggt ctt ttg gaa 
Thr Ala Leu Val Ala Gly Leu Val Leu Leu Pro Gly Gly Leu Leu Glu 
280 285 290 

ggt gtg ctg teg cca ttt gtg ggt cga att tat gat cgt cat ggt cca 
Gly Val Leu Ser Pro Phe Val Gly Arg He Tyr Asp Arg His Gly Pro 
295 300 305 

cgc gga etc gtg ate ggc ggt atg tea etc gtt gtg ate tee ctg ttt 
Arg Gly Leu Val He Gly Gly Met Ser Leu Val Val He Ser Leu Phe 
310 315 320 325 

gca ctg tee ace gtc gat gag ttc gcc aac gtg tgg ttc ate ate ggc 
Ala Leu Ser Thr Val Asp Glu Phe Ala Asn Val Trp Phe He He Gly 
330 335 340 

gta cae ate gtg ttc tec ate ggc ctt gcg ctg ctg ttc acc cca ctg 
Val His He Val Phe Ser He Gly Leu Ala Leu Leu Phe Thr Pro Leu 
345 350 355 

atg aca gtc gcg etc gca tec gtc cce gae aac atg tac ggc cae ggc 
Met Thr Val Ala Leu Ala Ser Val Pro Asp Asn Met Tyr Gly His Gly 
360 365 370 

tec gcg ate etc aac acc etc caa cag etc gcc ggc gcc gca ggc acc 
Ser Ala He Leu Asn Thr Leu Gin Gin Leu Ala Gly Ala Ala Gly Thr 
375 380 385 

gcg gtc atg att gcg gtt tat tec acc gtc age aac aac gcg ctt ate 
Ala Val Met He Ala Val Tyr Ser Thr Val Ser Asn Asn Ala Leu He 
390 395 400 405 

gae ggc gca acc caa caa acc gcc etc gcc gae ggc gee aac tct gca 
Asp Gly Ala Thr Gin Gin Thr Ala Leu Ala Asp Gly Ala Asn Ser Ala 
410 415 420 

ttc ttc gee tea gcg tge gtg gca gtg ttt gca ctg ate gtg ggc ttc 
Phe Phe Ala Ser Ala Cys Val Ala Val Phe Ala Leu He Val Gly Phe 
425 430 435 

ttt gta aag agg cca gcc cgc taagctaggt cgcatgatea gca 
Phe Val Lys Arg Pro Ala Arg 
440 



<210> 240 
<211> 444 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Met Met Leu Asn Glu Thr Thr Leu Ala Val Ala Leu Pro Ser He Met 
15 10 15 

Ala Asp Phe Asp He Glu Ala Asn Thr Ala Gin Trp Leu Leu Thr Gly 
20 25 30 

Phe Met Leu Thr Met Ala Val Val Leu Pro Ala Thr Gly Trp Met Leu 
35 40 45 
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Glu Arg Phe Thr 
50 

Leu lie Gly Thr 
65 

Leu Ala Ala Arg 



Leu Leu Met Thr 
100 

Ala Val Met Gly 
115 

Gly Pro Ser Val 

130 

lie Phe Trp Val 
145 

Thr Leu Arg Leu 



Val lie Ser Phe 
180 

Ala Leu Ser Ser 
195 

Val Val Leu Ala 
210 

Gin lie Ala Met 
225 

Leu Ala lie Arg 



Phe Gly Ala Leu 
260 

Gly Ser Leu Met 
275 

Gly Gly Leu Leu 
290 

Asp Arg His Gly 
305 

Val He Ser Leu 



Trp Phe He He 
340 

Leu Phe Thr Pro 
355 

Met Tyr Gly His 



Thr Arg Ser Val 
55 



Val Thr Ala Ala 
70 

Val Ala Gin Ala 
85 

Val Ala Met Thr 



Leu He Ala Val 
120 

Ala Gly Phe Val 
135 

Met Val Pro Leu 
150 

Thr Asn Val Ser 
165 

Leu He Ser Ala 



He Gly He He 
200 

Val Gly He He 
215 

Gly Lys Gin Asp 
230 

Glu Tyr Thr He 
245 

Leu Gly Val Met 



Val Thr Ala Leu 
280 

Glu Gly Val Leu 
295 

Pro Arg Gly Leu 

310 

Phe Ala Leu Ser 
325 

Gly Val His He 



Leu Met Thr Val 
360 

Gly Ser Ala He 



Phe He Phe Ala 
60 



Leu Ser Pro Thr 
75 

He Gly Thr Ala 
90 

Val Val Pro Pro 
105 

Val Met Ala Val 



Leu Ser Leu Ser 
140 

Val Phe Val Ala 
155 



Glu Pro Lys Lys 
170 

Val Ala Phe Gly 
185 

Leu Glu Gly Asp 



Ala Leu Val Val 
220 

Lys Ala Leu Leu 
235 

Pro Leu Val Val 
250 

Asn Thr Leu Pro 
265 

Val Ala Gly Leu 



Ser Pro Phe Val 
300 

Val He Gly Gly 
315 

Thr Val Asp Glu 
330 

Val Phe Ser He 
345 

Ala Leu Ala Ser 



Leu Asn Thr Leu 



Thr Val Val Phe 



Phe Ala He Met 
80 

Val He Met Pro 
95 

Glu Arg Arg Gly 
110 

Gly Pro Ala Leu 
125 

Ser Trp His Ala 



Ser Leu He Gly 
160 

Thr Pro Leu Asp 
175 

Gly Leu Val Tyr 
190 

Arg Ser Ala Leu 
205 

Phe Val Trp Arg 



Asp Leu Arg Pro 
240 



Leu Leu Thr Leu 
255 

Leu Tyr Leu Gin 
270 

Val Leu Leu Pro 
285 

Gly Arg He Tyr 



Met Ser Leu Val 
320 



Phe Ala Asn Val 
335 

Gly Leu Ala Leu 
350 

Val Pro Asp Asn 
365 

Gin Gin Leu Ala 
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370 

Gly Ala Ala Gly Thr 
385 

Asn Asn Ala Leu lie 
405 



Gly Ala Asn Ser Ala 
420 

Leu lie Val Gly Phe 
4 35 



375 

Ala Val Met lie Ala 
390 

Asp Gly Ala Thr Gin 
410 



Phe Phe Ala Ser Ala 
425 

Phe Val Lys Arg Pro 
440 



380 

Val Tyr Ser Thr Val Ser 
395 400 

Gin Thr Ala Leu Ala Asp 
415 

Cys Val Ala Val Phe Ala 
430 



Ala Arg 



<210> 241 
<211> 1093 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1093) 
<223> FRXA00565 

<400> 241 

tggagccttg tcttcctcca gcaatcccac aacggagcag gttgggatcc cgagaaatgt 60 

tgtcatcatc ttggctgtat tagtttttac agcctttgtc atg atg ttg aat gag 115 

Met Met Leu Asn Glu 



act act ctg gca gtc gcg ttg cog teg ate atg gcg gac ttt gac att 
Thr Thr Leu Ala Val Ala Leu Pro Ser He Met Ala Asp Phe Asp He 



gag gcg aat act gcg cag tgg ttg etc act ggt ttt atg ttg ace atg 
Glu Ala Asn Thr Ala Gin Trp Leu Leu Thr Gly Phe Met Leu Thr Met 
25 30 35 

get gtg gtt ctt cca get act ggt tgg atg ttg gaa cgt ttt acc act 
Ala Val Val Leu Pro Ala Thr Gly Trp Met Leu Glu Arg Phe Thr Thr 
40 45 50 

cgt agt gtg ttt att ttc gcc acg gtg gtc ttc ctg ate ggt act gtg 
Arg Ser Val Phe He Phe Ala Thr Val Val Phe Leu He Gly Thr Val 
55 60 65 

acg get gcg ttg tct cct act ttt gcg att atg ctt gca gcc cgc gtc 
Thr Ala Ala Leu Ser Pro Thr Phe Ala He Met Leu Ala Ala Arg Val 



get cag gcg att ggt acc get gtg ate atg ccg ctg ctg atg act gtc 

Ala Gin Ala He Gly Thr Ala Val He Met Pro Leu Leu Met Thr Val 

90 95 100 

gcg atg acc gtt gtt cct eca gag cgc cgt ggc gcc gtc atg ggt ttg 

Ala Met Thr Val Val Pro Pro Glu Arg Arg Gly Ala Val Met Gly Leu 

105 110 115 

att gcg gtc gtg atg gcc gtt ggt cct get ctt gga cct agt gtg get 
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Ile Ala Val Val Met Ala Val Gly Pro Ala Leu Gly Pro Ser Val Ala 
120 125 130 

ggt ttc gta etc age ttg tct teg tgg cac gcg att tte tgg gtc atg 
Gly Phe Val Leu Ser Leu Ser Ser Trp His Ala lie Phe Trp Val Met 
135 140 145 

gtt ccg ttg gtg ttt gtg gca age ctg ate ggt ace ctg cgt ctg acc 
Val Pro Leu Val Phe Val Ala Ser Leu He Gly Thr Leu Arg Leu Thr 
150 155 160 165 

aac gtc agt gag cct aaa aag act cct ttg gat gtt att tec ttc ctg 
Asn Val Ser Glu Pro Lys Lys Thr Pro Leu Asp Val He Ser Phe Leu 
170 175 180 

att tec gea gtg get ttc ggt gge ett gtg tac gee ttg age teg att 
He Ser Ala Val Ala Phe Gly Gly Leu Val Tyr Ala Leu Ser Ser He 
185 190 195 

ggc ate att ttg gaa ggt gac aga age get ttg gtc gtg ttg get gtc 
Gly He He Leu Glu Gly Asp Arg Ser Ala Leu Val Val Leu Ala Val 
200 205 210 

gge ate att gcg ttg gtg gtg ttt gtg tgg cge cag att gcc atg ggt 
Gly He He Ala Leu Val Val Phe Val Trp Arg Gin He Ala Met Gly 
215 220 225 

aag cag gat aag gcg ctg ttg gat ctg cgt ccg ttg gcg att cgt gag 
Lys Gin Asp Lys Ala Leu Leu Asp Leu Arg Pro Leu Ala He Arg Glu 
230 235 240 245 

tac acc att ccg ctg gtt gtg ett ttg acg ctg ttc ggt gcg ctg etc 
Tyr Thr He Pro Leu Val Val Leu Leu Thr Leu Phe Gly Ala Leu Leu 
250 255 260 

ggt gtc atg aat aca ctg ccg etc tac ctg cag gga tec ttg atg gtc 
Gly Val Met Asn Thr Leu Pro Leu Tyr Leu Gin Gly Ser Leu Met Val 
265 270 275 

ace gee ttg gtc gcg ggt eta gtg ctg ttg cca ggt ggt ett ttg gaa 
Thr Ala Leu Val Ala Gly Leu Val Leu Leu Pro Gly Gly Leu Leu Glu 
280 285 290 

ggt gtg ctg teg cca ttt gtg ggt cga att tat gat cgt eat ggt cca 
Gly Val Leu Ser Pro Phe Val Gly Arg He Tyr Asp Arg His Gly Pro 
295 300 305 

cge gga etc gtg ate ggc ggt atg tea etc gtt gtg ate tec ctg ttt 
Arg Gly Leu Val He Gly Gly Met Ser Leu Val Val He Ser Leu Phe 
310 315 320 325 

gea ctg tec acc gtc gat 
Ala Leu Ser Thr Val Asp 
330 



<210> 242 
<211> 331 
<212> PRT 

<213> Corynebacterium glutamieum 
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<400> 242 

Met Met Leu Asn Glu Thr Thr Leu Ala Val Ala Leu Pro Ser He Met 



Ala Asp Phe Asp He Glu Ala Asn Thr Ala Gin Trp Leu Leu Thr Gly 
20 25 30 

Phe Met Leu Thr Met Ala Val Val Leu Pro Ala Thr Gly Trp Met Leu 



Glu Arg Phe Thr Thr Arg Ser Val Phe He Phe Ala Thr Val Val Phe 
50 55 60 

Leu He Gly Thr Val Thr Ala Ala Leu Ser Pro Thr Phe Ala He Met 
65 70 75 80 

Leu Ala Ala Arg Val Ala Gin Ala He Gly Thr Ala Val He Met Pro 
85 90 95 

Leu Leu Met Thr Val Ala Met Thr Val Val Pro Pro Glu Arg Arg Gly 
100 105 110 

Ala Val Met Gly Leu He Ala Val Val Met Ala Val Gly Pro Ala Leu 
115 120 125 

Gly Pro Ser Val Ala Gly Phe Val Leu Ser Leu Ser Ser Trp His Ala 
130 135 140 

He Phe Trp Val Met Val Pro Leu Val Phe Val Ala Ser Leu He Gly 
145 150 155 160 

Thr Leu Arg Leu Thr Asn Val Ser Glu Pro Lys Lys Thr Pro Leu Asp 
165 170 175 

Val He Ser Phe Leu He Ser Ala Val Ala Phe Gly Gly Leu Val Tyr 
180 185 190 

Ala Leu Ser Ser He Gly He He Leu Glu Gly Asp Arg Ser Ala Leu 
195 200 205 

Val Val Leu Ala Val Gly He He Ala Leu Val Val Phe Val Trp Arg 
210 215 220 

Gin He Ala Met Gly Lys Gin Asp Lys Ala Leu Leu Asp Leu Arg Pro 
225 230 235 240 

Leu Ala He Arg Glu Tyr Thr He Pro Leu Val Val Leu Leu Thr Leu 
245 250 255 

Phe Gly Ala Leu Leu Gly Val Met Asn Thr Leu Pro Leu Tyr Leu Gin 
260 265 270 

Gly Ser Leu Met Val Thr Ala Leu Val Ala Gly Leu Val Leu Leu Pro 
275 280 285 

Gly Gly Leu Leu Glu Gly Val Leu Ser Pro Phe Val Gly Arg He Tyr 
290 295 300 

Asp Arg His Gly Pro Arg Gly Leu Val He Gly Gly Met Ser Leu Val 
305 310 315 320 
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Val lie Ser Leu Phe Ala Leu Ser Thr Val Asp 
325 330 



<210> 243 
<211> 380 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (357) 
<223> FRXA02878 



<400> 243 

tgc ctg tec acc gtc gat gag ttc gcc acg tgt tgg tea tea ttc gcg 

Cys Leu Ser Thr Val Asp Glu Phe Ala Thr Cys Trp Ser Ser Phe Ala 
15 10 15 

gac aca teg tgg tte tea teg gee ett geg etg etg tte aee eea etg 

Asp Thr Ser Trp Phe Ser Ser Ala Leu Ala Leu Leu Phe Thr Pro Leu 



atg aea gtc gcg etc gca tec gtc ccc gac aac atg tae gge eac ggc 
Met Thr Val Ala Leu Ala Ser Val Pro Asp Asn Met Tyr Gly His Gly 



tee gcg ate etc aac ace etc caa eag etc gee gge gee gca ggc acc 
Ser Ala He Leu Asn Thr Leu Gin Gin Leu Ala Gly Ala Ala Gly Thr 



gcg gtc atg att gcg gtt tat tec acc gtc age aac aac geg ett ate 
Ala Val Met He Ala Val Tyr Ser Thr Val Ser Asn Asn Ala Leu He 
65 70 75 80 

gae ggc gea aee caa caa acc gcc etc gee gac gge gee aac tet gca 
Asp Gly Ala Thr Gin Gin Thr Ala Leu Ala Asp Gly Ala Asn Ser Ala 
85 90 95 

tte tte gcc tea geg tgc gtg gca gtg ttt gca etg ate gtg gge tte 
Phe Phe Ala Ser Ala Cys Val Ala Val Phe Ala Leu He Val Gly Phe 
100 105 110 

ttt gta aag agg eea gee cgc taagctaggt cgcatgatea gca 
Phe Val Lys Arg Pro Ala Arg 
115 



<210> 244 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Cys Leu Ser Thr Val Asp Glu Phe Ala Thr Cys Trp Ser Ser Phe Ala 



Asp Thr Ser Trp Phe Ser Ser Ala Leu Ala Leu Leu Phe Thr Pro Leu 
20 25 30 

Met Thr Val Ala Leu Ala Ser Val Pro Asp Asn Met Tyr Gly His Gly 



144 



192 



240 



336 
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Ser Ala He Leu Asn Thr Leu Gin Gin Leu Ala Gly Ala Ala Gly Thr 
50 55 60 

Ala Val Met He Ala Val Tyr Ser Thr Val Ser Asn Asn Ala Leu He 
65 70 75 80 

Asp Glv Ala Thr Gin Gin Thr Ala Leu Ala Asp Gly Ala Asn Ser Ala 
85 90 95 

Phe Phe Ala Ser Ala Cys Val Ala Val Phe Ala Leu He Val Gly Phe 
100 105 110 

Phe Val Lys Arg Pro Ala Arg 
115 



<210> 245 
<211> 1533 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1510) 
<223> RXA00648 

<400> 245 

gtttgccagc tattgcatct tgcacaaaat gtgtaccata cacataatgt catcgagtcc 60 

tcccgaatca gccacaccac agatcaaata cggcctgctg gtg gtc act etc gcc 115 

Val Val Thr Leu Ala 
1 5 

tea got ggt ate act gtt tec eta gcg cag ace ctg gtt att ccg ate 163 
Ser Ala Gly He Thr Val Ser Leu Ala Gin Thr Leu Val He Pro He 
10 15 20 

att ggt egg ttg ecc gag ate ttc aae ace acg get get aat gcc tct 211 
He Gly Arg Leu Pro Glu He Phe Asn Thr Thr Ala Ala Asn Ala Ser 
25 30 35 

tgg ate att act gtg acg ctg ttg gtg ggc gca gtg gcg act ect gtg 259 
Trp He He Thr Val Thr Leu Leu Val Gly Ala Val Ala Thr Pro Val 
40 45 50 

atg ggc agg ctt gca gat atg tac ggc aag aaa aag atg atg etc ate 307 
Met Gly Arg Leu Ala Asp Met Tyr Gly Lys Lys Lys Met Met Leu He 
55 60 65 

tea ctt gte ccg ttc att ctt gga tea gtg ate tgc get gtg teg gtg 355 
Ser Leu Val Pro Phe He Leu Gly Ser Val He Cys Ala Val Ser Val 
70 75 80 85 

gat ttg att ccg atg ate ate ggc cgt ggt ttt cag ggg ctt ggc tct 402 
Asp Leu He Pro Met He He Gly Arg Gly Phe Gin Gly Leu Gly Ser 
90 95 100 

ggc ctg att cct ctt ggc att tct etc atg cat gat ttg ttg ecc egg 45] 
Gly Leu He Pro Leu Gly He Ser Leu Met His Asp Leu Leu Pro Arg 
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gag aaa gca ggg tct gcc att get ttg atg agt tct tec atg ggc att 
Glu Lys Ala Gly Ser Ala He Ala Leu Met Ser Ser Ser Met Gly He 
120 125 130 

ggc ggt gca etc ggt eta ceg etg get get get att gcc cag ttt geg 
Gly Gly Ala Leu Gly Leu Pro Leu Ala Ala Ala He Ala Gin Phe Ala 
135 140 145 

tec tgg egg gtg ctg ttc tgg ttc ace get etg gta geg ett aca gtt 
Ser Trp Arg Val Leu Phe Trp Phe Thr Ala Leu Val Ala Leu Thr Val 
150 155 160 165 

ggc geg gtc att tgg aag geg att ect get aga ccc agg ate gtg agg 
Gly Ala Val He Trp Lys Ala He Pro Ala Arg Pro Arg He Val Arg 
170 175 180 

agt ggc ggc ttt gat tat ttc ggt get cte gge ett gca atg gga ett 
Ser Gly Gly Phe Asp Tyr Phe Gly Ala Leu Gly Leu Ala Met Gly Leu 
185 190 195 

ate gca ttg ttg cte geg gtg tec aag gga tea gaa tgg ggc tgg aga 
He Ala Leu Leu Leu Ala Val Ser Lys Gly Ser Glu Trp Gly Trp Arg 
200 205 210 

agt gee ctg ace att ggg tta ttc gtg gca geg ctg gtg att ttg gtg 
Ser Ala Leu Thr He Gly Leu Phe Val Ala Ala Leu Val He Leu Val 
215 220 225 

ggt tgg gge tgg ttc gaa ace cge cag aaa tec ect ttg att gat ctg 
Gly Trp Gly Trp Phe Glu Thr Arg Gin Lys Ser Pro Leu He Asp Leu 
230 235 240 245 

cge ace act att egg geg acc gtg ttg atg aca aat att geg tec ate 
Arg Thr Thr He Arg Ala Thr Val Leu Met Thr Asn He Ala Ser He 
250 255 250 

etc ate ggt ttc acc atg tat gga atg aat ctg ate ctg ect cag gte 
Leu He Gly Phe Thr Met Tyr Gly Met Asn Leu He Leu Pro Gin Val 
265 270 275 

atg cag ctg ect gta att ctg ggc tac ggt eta ggc cag age atg ett 
Met Gin Leu Pro Val He Leu Gly Tyr Gly Leu Gly Gin Ser Met Leu 
280 285 290 

cag atg gge ate tgg ctg ate ceg atg ggt eta gge atg atg ttg att 
Gin Met Gly He Trp Leu He Pro Met Gly Leu Gly Met Met Leu He 
295 300 305 

teg aat gca ggt gca gee att age get get cat ggt ect cgt gtg aeg 
Ser Asn Ala Gly Ala Ala He Ser Ala Ala His Gly Pro Arg Val Thr 
310 315 320 325 

ctg aca att geg ggt gtt gtg ate gca gtc ggt tat gca ett act gcc 
Leu Thr He Ala Gly Val Val He Ala Val Gly Tyr Ala Leu Thr Ala 
330 335 340 

aca gtg ttg ttc act ate ggc aac cge aca ceg gga gga gat gca gac 
Thr Val Leu Phe Thr He Gly Asn Arg Thr Pro Gly Gly Asp Ala Asp 
345 350 355 
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aac gca ctt att ttg acc acc ctg gtg ctg ttc tea gtg tgt agt etc 
Asn Ala Leu He Leu Thr Thr Leu Val Leu Phe Ser Val Cys Ser Leu 
360 365 370 

gtg gtc ggt ate ggc att ggc ctg gca ttt ggt tec atg cct gee ttg 
Val Val Gly He Gly He Gly Leu Ala Phe Gly Ser Met Pro Ala Leu 
375 380 385 

ate atg ggt gee gta cca gee acg gag aaa gee gca gcg aat ggt ttc 
He Met Gly Ala Val Pro Ala Thr Glu Lys Ala Ala Ala Asn Gly Phe 
390 395 400 405 

aac tct ctt atg cgt tea ctg ggc acc acc ggc tea tea get gtc ate 
Asn Ser Leu Met Arg Ser Leu Gly Thr Thr Gly Ser Ser Ala Val He 
410 415 420 

ggt gca gtg ttg gee gga atg atg agt ggc gga gta ccc acc tta ggg 
Gly Ala Val Leu Ala Gly Met Met Ser Gly Gly Val Pro Thr Leu Gly 
425 430 435 

gga ttc atg ace act ctg ate ate gga tgc tgc gee gcg ctt gtg get 
Gly Phe Met Thr Thr Leu He He Gly Cys Cys Ala Ala Leu Val Ala 
440 445 450 

gcg gtc ate tec tat ttc ate ccc acc aca acc act gtg gtg gaa gca 
Ala Val He Ser Tyr Phe He Pro Thr Thr Thr Thr Val Val Glu Ala 
455 460 465 

aaa taatcceggc agcgactcga cca 
Lys 



<210> 246 
<211> 470 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 246 

Val Val Thr Leu Ala Ser Ala Gly He Thr Val Ser Leu Ala Gin Thr 
15 10 15 

Leu Val He Pro He He Gly Arg Leu Pro Glu He Phe Asn Thr Thr 
20 25 30 

Ala Ala Asn Ala Ser Trp He He Thr Val Thr Leu Leu Val Gly Ala 
35 40 45 

Val Ala Thr Pro Val Met Gly Arg Leu Ala Asp Met Tyr Gly Lys Lys 
50 55 60 

Lys Met Met Leu He Ser Leu Val Pro Phe He Leu Gly Ser Val He 
65 70 75 80 

Cys Ala Val Ser Val Asp Leu He Pro Met He He Gly Arg Gly Phe 
85 90 95 

Gin Gly Leu Gly Ser Gly Leu He Pro Leu Gly He Ser Leu Met His 
100 105 110 
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Asp Leu Leu Pro 
115 

Ser Ser Met Gly 
130 

lie Ala Gin Phe 
145 

Val Ala Leu Thr 



Pro Arg lie Val 
180 

Leu Ala Met Gly 
195 

Glu Trp Gly Trp 
210 

Leu Val lie Leu 
225 

Pro Leu lie Asp 



Asn lie Ala Ser 
260 

lie Leu Pro Gin 
275 

Gly Gin Ser Met 
290 

Gly Met Met Leu 
305 

Gly Pro Arg Val 



Tyr Ala Leu Thr 
340 

Gly Gly Asp Ala 
355 

Ser Val Cys Ser 
370 

Ser Met Pro Ala 
385 

Ala Ala Asn Gly 



Ser Ser Ala Val 
420 

Val Pro Thr Leu 



Arg Glu Lys Ala 
120 

lie Gly Gly Ala 
135 

Ala Ser Trp Arg 
150 

Val Gly Ala Val 
165 

Arg Ser Gly Gly 



Leu lie Ala Leu 
200 

Arg Ser Ala Leu 
215 

Val Gly Trp Gly 
230 

Leu Arg Thr Thr 
245 

lie Leu lie Gly 



Val Met Gin Leu 
280 

Leu Gin Met Gly 
295 

lie Ser Asn Ala 
310 

Thr Leu Thr lie 
325 

Ala Thr Val Leu 



Asp Asn Ala Leu 
360 

Leu Val Val Gly 
375 

Leu lie Met Gly 
390 

Phe Asn Ser Leu 
405 

lie Gly Ala Val 



Gly Gly Phe Met 



Gly Ser Ala lie 



Leu Gly Leu Pro 
140 



Val Leu Phe Trp 
155 

lie Trp Lys Ala 
170 

Phe Asp Tyr Phe 
185 

Leu Leu Ala Val 



Thr lie Gly Leu 
220 

Trp Phe Glu Thr 
235 

lie Arg Ala Thr 
250 

Phe Thr Met Tyr 
265 

Pro Val lie Leu 



lie Trp Leu lie 
300 



Gly Ala Ala He 
315 

Ala Gly Val Val 
330 

Phe Thr He Gly 
345 

He Leu Thr Thr 



He Gly He Gly 
380 



Ala Val Pro Ala 
395 

Met Arg Ser Leu 
410 

Leu Ala Gly Met 
425 

Thr Thr Leu He 



Ala Leu Met Ser 
125 

Leu Ala Ala Ala 



Phe Thr Ala Leu 
160 

He Pro Ala Arg 
175 

Gly Ala Leu Gly 
190 

Ser Lys Gly Ser 
205 

Phe Val Ala Ala 



Arg Gin Lys Ser 
240 



Val Leu Met Thr 
255 

Gly Met Asn Leu 
270 

Gly Tyr Gly Leu 
285 

Pro Met Gly Leu 



Ser Ala Ala His 
320 



He Ala Val Gly 
335 

Asn Arg Thr Pro 
350 

Leu Val Leu Phe 
365 

Leu Ala Phe Gly 



Thr Glu Lys Ala 
400 



Gly Thr Thr Gly 
415 

Met Ser Gly Gly 
430 

He Gly Cys Cys 



BGI-124CP 



-313 - 



435 440 445 

Ala Ala Leu Val Ala Ala Val He Ser Tyr Phe He Pro Thr Thr Thr 
450 455 460 

Thr Val Val Glu Ala Lys 
465 470 



<210> 247 
<211> 1770 
<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 
<221> CDS 

<222> (101) . . (1747) 
<223> RXN01320 

<400> 247 

gtgaatggca cgacatgcca caaggcacgc aagctgattt ccaagcctgc tgtcgcaaag 60 



tacttttctt cttagaggtg gattttcaga atg aca tea cag gtc 
Met Thr Ser Gin Val 



aag ccg gac gac gaa cgt ccg gta aca aca att tea aaa agt ggt gca 
Lys Pro Asp Asp Glu Arg Pro Val Thr Thr He Ser Lys Ser Gly Ala 
10 15 20 

cct teg gcc cac acc tea gca cea tat ggt gca gca gca act gaa gaa 
Pro Ser Ala His Thr Ser Ala Pro Tyr Gly Ala Ala Ala Thr Glu Glu 
25 30 35 

get gtc gag gaa aaa acc aaa ggt cgc gtt gga ttt ate ate gca gee 
Ala Val Glu Glu Lys Thr Lys Gly Arg Val Gly Phe He He Ala Ala 



etc atg ttg gcg atg ctt ctt age tec ttg ggt eag ace att ttc ggt 
Leu Met Leu Ala Met Leu Leu Ser Ser Leu Gly Gin Thr He Phe Gly 



tct gcc ctg cea acg att gtt ggt gag ctt gge gge gtt aac cac atg 
Ser Ala Leu Pro Thr He Val Gly Glu Leu Gly Gly Val Asn His Met 
70 75 80 85 

acc tgg gtg att acc gcc ttc etc ttg gge cag acc att tea ttg cct 
Thr Trp Val He Thr Ala Phe Leu Leu Gly Gin Thr He Ser Leu Pro 
90 95 100 

att ttc gge aag ttg ggt gac cag ttt ggt cgc aaa tac etc ttc atg 
He Phe Gly Lys Leu Gly Asp Gin Phe Gly Arg Lys Tyr Leu Phe Met 
105 110 115 

ttt gee ate gca ctg ttc gtg gtg ggt tec ate ate ggt get ttg get 
Phe Ala He Ala Leu Phe Val Val Gly Ser He He Gly Ala Leu Ala 
120 125 130 

eag aac atg acc acc ttg att gtg get cgt gca ctg eag ggt ate gee 
Gin Asn Met Thr Thr Leu He Val Ala Arg Ala Leu Gin Gly He Ala 
135 140 145 



115 
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ggt ggt ggc ttg atg att ctt tct cag gca att acc get gat gtc acc 
Gly Gly Gly Leu Met He Leu Ser Gin Ala He Thr Ala Asp Val Thr 
150 155 160 165 

acc gcc cgt gag cgt gca aag tac atg ggc ate atg ggt tec gtt ttc 
Thr Ala Arg Glu Arg Ala Lys Tyr Met Gly He Met Gly Ser Val Phe 
170 175 180 

gga ctg tec tee ate ett ggc eea ttg ctt ggt ggc tgg ttc act gac 
Gly Leu Ser Ser He Leu Gly Pro Leu Leu Gly Gly Trp Phe Thr Asp 
185 190 195 

ggt cca ggc tgg cgt tgg ggt ctg tgg ttg aac gtt eea ate ggc ate 
Gly Pro Gly Trp Arg Trp Gly Leu Trp Leu Asn Val Pro He Gly He 
200 205 210 

ate gca ctg gtt get ate get gtg ctg ctg aaa ett eea get cgt gaa 
He Ala Leu Val Ala He Ala Val Leu Leu Lys Leu Pro Ala Arg Glu 
215 220 225 

cgt ggc aag gtc tec gtt gac tgg ttg gga age ate ttc atg get ate 
Arg Gly Lys Val Ser Val Asp Trp Leu Gly Ser He Phe Met Ala He 
230 235 240 245 

gcc acc acc gca ttt gtc etc gca gtg acc tgg ggt ggc aat gaa tat 
Ala Thr Thr Ala Phe Val Leu Ala Val Thr Trp Gly Gly Asn Glu Tyr 
250 255 260 

gag tgg gca tea cca atg ate ate ggt ttg tte ate acg aea ttg gtc 
Glu Trp Ala Ser Pro Met He He Gly Leu Phe He Thr Thr Leu Val 
265 270 275 

get gcg ata gtg ttc gtt ttc gtc gaa aag cgt get gtt gac cca ctg 
Ala Ala He Val Phe Val Phe Val Glu Lys Arg Ala Val Asp Pro Leu 
280 285 290 

gtc eec atg ggc ctt tte teg aac egc aac ttc gtg etc ace gcc gtc 
Val Pro Met Gly Leu Phe Ser Asn Arg Asn Phe Val Leu Thr Ala Val 
295 300 305 

gee ggt ate ggc gta ggc ctg ttt atg atg ggc ace ate gcg tac atg 
Ala Gly He Gly Val Gly Leu Phe Met Met Gly Thr He Ala Tyr Met 
310 315 320 325 

cet ace tac ctg cag atg gtt cat ggt ctg aac eea acg eaa get ggt 
Pro Thr Tyr Leu Gin Met Val His Gly Leu Asn Pro Thr Gin Ala Gly 
330 335 340 

ctg atg ctg ate cca atg atg ate ggc ctg att ggt aca tec act gtg 
Leu Met Leu He Pro Met Met He Gly Leu He Gly Thr Ser Thr Val 
345 350 355 

gtg ggc aac ate gtg tec aag act ggc aag tac aag tgg tac cca tte 
Val Gly Asn He Val Ser Lys Thr Gly Lys Tyr Lys Trp Tyr Pro Phe 
360 365 370 

ate ggc atg etc ate atg gtc ctt gcc eta gta ctg eta teg acg ctg 
He Gly Met Leu He Met Val Leu Ala Leu Val Leu Leu Ser Thr Leu 
375 380 385 
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aca cct teg gca age ttg get etc att gga ctg tae ttc tte gtc ttc 
Thr Pro Ser Ala Ser Leu Ala Leu lie Gly Leu Tyr Phe Phe Val Phe 
390 395 400 405 

gga ttc ggc ctg ggc tgt gca atg cag att ttg gtt etc ate gtg cag 
Gly Phe Gly Leu Gly Cys Ala Met Gin lie Leu Val Leu lie Val Gin 
410 415 420 

aac tec tte cea ate ace atg gtt gge ace gcg acc ggt tec aac aac 
Asn Ser Phe Pro lie Thr Met Val Gly Thr Ala Thr Gly Ser Asn Asn 
425 430 435 

ttc ttc cgc caa ate ggt gga gca gta ggt tec gca ctg ate ggt ggc 
Phe Phe Arg Gin He Gly Gly Ala Val Gly Ser Ala Leu He Gly Gly 
440 445 450 

ctg ttt ate tee aac ctg tec gac cga ttc acc gaa aac gtc eec gca 
Leu Phe He Ser Asn Leu Ser Asp Arg Phe Thr Glu Asn Val Pro Ala 
455 460 465 

gca gtg get tec atg ggt gaa gaa ggc gca caa tae gee tea gca atg 
Ala Val Ala Ser Met Gly Glu Glu Gly Ala Gin Tyr Ala Ser Ala Met 
470 475 480 485 

tee gat ttc tee ggt gca tec aac etc act cea cac ctt gtt gaa tea 
Ser Asp Phe Ser Gly Ala Ser Asn Leu Thr Pro His Leu Val Glu Ser 
490 495 500 

ctt cea caa gca etc cgt gaa gca att caa ctt tct tae aac gac gee 
Leu Pro Gin Ala Leu Arg Glu Ala He Gin Leu Ser Tyr Asn Asp Ala 
505 510 515 

ctg aca cea ate tte ttg gcg etc ace ccg ate gca gta gtc gee gcg 
Leu Thr Pro He Phe Leu Ala Leu Thr Pro He Ala Val Val Ala Ala 
520 525 530 

ate etc etc ttt ttc ate cgt gaa gat cae etc aag gaa aeg cac gaa 
He Leu Leu Phe Phe He Arg Glu Asp His Leu Lys Glu Thr His Glu 
535 540 545 

taatgacaea cgaaacttec gtc 



<210> 248 
<211> 549 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 248 

Met Thr Ser Gin Val Lys Pro Asp Asp Glu Arg Pro Val Thr Thr He 
15 10 15 

Ser Lys Ser Gly Ala Pro Ser Ala His Thr Ser Ala Pro Tyr Gly Ala 



Ala Ala Thr Glu Glu Ala Val Glu Glu Lys Thr Lys Gly Arg Val Gly 
35 40 45 



Phe He He Ala Ala Leu Met Leu Ala Met Leu Leu Ser Ser Leu Gly 
50 55 60 
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Gln Thr He Phe 
65 

Gly Val Asn His 



Thr He Ser Leu 
100 



Lys Tyr Leu Phe 
115 

He Gly Ala Leu 
130 

Leu Gin Gly He 
145 

Thr Ala Asp Val 



Met Gly Ser Val 
180 

Gly Trp Phe Thr 
195 

Val Pro He Gly 
210 

Leu Pro Ala Arg 
225 

He Phe Met Ala 



Gly Gly Asn Glu 
260 

He Thr Thr Leu 
275 

Ala Val Asp Pro 
290 

Val Leu Thr Ala 
305 

Thr He Ala Tyr 



Pro Thr Gin Ala 
340 

Gly Thr Ser Thr 
355 

Lys Trp Tyr Pro 
370 

Leu Leu Ser Thr 



Gly Ser Ala Leu 
70 

Met Thr Trp Val 
85 

Pro He Phe Gly 



Met Phe Ala He 
120 

Ala Gin Asn Met 
135 

Ala Gly Gly Gly 
150 

Thr Thr Ala Arg 
165 

Phe Gly Leu Ser 



Asp Gly Pro Gly 
200 

He He Ala Leu 
215 

Glu Arg Gly Lys 
230 

He Ala Thr Thr 
245 

Tyr Glu Trp Ala 



Val Ala Ala He 
280 

Leu Val Pro Met 
295 

Val Ala Gly He 
310 

Met Pro Thr Tyr 
325 

Gly Leu Met Leu 



Val Val Gly Asn 
360 

Phe He Gly Met 
375 

Leu Thr Pro Ser 



Pro Thr He Val 
75 

He Thr Ala Phe 
90 

Lys Leu Gly Asp 
105 

Ala Leu Phe Val 



Thr Thr Leu He 
140 

Leu Met He Leu 
155 

Glu Arg Ala Lys 

170 

Ser He Leu Gly 
185 

Trp Arg Trp Gly 



Val Ala He Ala 
220 



Val Ser Val Asp 
235 



Ala Phe Val Leu 
250 

Ser Pro Met He 
265 

Val Phe Val Phe 



Gly Leu Phe Ser 
300 

Gly Val Gly Leu 
315 

Leu Gin Met Val 
330 

He Pro Met Met 
345 

He Val Ser Lys 



Leu He Met Val 
380 

Ala Ser Leu Ala 



Gly Glu Leu Gly 
80 

Leu Leu Gly Gin 
95 

Gin Phe Gly Arg 
110 

Val Gly Ser He 
125 

Val Ala Arg Ala 



Ser Gin Ala He 
160 

Tyr Met Gly He 
175 

Pro Leu Leu Gly 
190 

Leu Trp Leu Asn 
205 

Val Leu Leu Lys 



Trp Leu Gly Ser 
240 



Ala Val Thr Trp 
255 

He Gly Leu Phe 
270 

Val Glu Lys Arg 
285 

Asn Arg Asn Phe 



Phe Met Met Gly 
320 

His Gly Leu Asn 
335 

He Gly Leu He 
350 

Thr Gly Lys Tyr 
365 

Leu Ala Leu Val 



Leu He Gly Leu 
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385 

Tyr Phe Phe Val 



Val Leu He Val 
420 

Thr Gly Ser Asn 
435 

Ala Leu He Gly 
450 

Glu Asn Val Pro 
465 

Tyr Ala Ser Ala 



His Leu Val Glu 
500 

Ser Tyr Asn Asp 
515 

Ala Val Val Ala 
530 

Lys Glu Thr His 
545 



390 

Phe Gly Phe Gly 
405 

Gin Asn Ser Phe 



Asn Phe Phe Arg 
440 

Gly Leu Phe He 
455 

Ala Ala Val Ala 
470 

Met Ser Asp Phe 
485 

Ser Leu Pro Gin 



Ala Leu Thr Pro 
520 

Ala He Leu Leu 
535 

Glu 



395 

Leu Gly Cys Ala 
410 

Pro He Thr Met 
425 

Gin He Gly Gly 



Ser Asn Leu Ser 
460 

Ser Met Gly Glu 
475 

Ser Gly Ala Ser 
490 

Ala Leu Arg Glu 
505 

He Phe Leu Ala 



Phe Phe He Arg 
540 



400 

Met Gin He Leu 
415 

Val Gly Thr Ala 
430 

Ala Val Gly Ser 
445 

Asp Arg Phe Thr 



Glu Gly Ala Gin 
480 

Asn Leu Thr Pro 
495 

Ala He Gin Leu 
510 

Leu Thr Pro He 
525 

Glu Asp His Leu 



<210> 249 
<211> 841 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> FRXA01314 

<400> 249 

gtgaatggca cgacatgcca caaggcacgc aagctgattt ccaagcctgc tgtcgcaaag 60 

caattaaaaa tacttttctt cttagaggtg gattttcaga atg aca tea cag gtc 115 

Met Thr Ser Gin Val 



aag ccg gac gac gaa cgt ccg gta aca aca att tea aaa agt ggt gca 
Lys Pro Asp Asp Glu Arg Pro Val Thr Thr He Ser Lys Ser Gly Ala 



cct teg gee cac ace tea gea eca tat ggt gca gca gca act gaa gaa 
Pro Ser Ala His Thr Ser Ala Pro Tyr Gly Ala Ala Ala Thr Glu Glu 



get gtc gag gaa aaa ace aaa ggt cge gtt gga ttt ate ate gca gee 
Ala Val Glu Glu Lys Thr Lys Gly Arg Val Gly Phe He He Ala Ala 
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etc atg ttg gcg atg ctt ctt age tec ttg ggt eag ace att ttc ggt 
Leu Met Leu Ala Met Leu Leu Ser Ser Leu Gly Gin Thr lie Phe Gly 



tot gcc ctg oca acg att gtt ggt gag ctt ggc ggc gtt aac eac atg 
Ser Ala Leu Pro Thr lie Val Gly Glu Leu Gly Gly Val Asn His Met 
70 75 80 85 

ace tgg gtg att ace gcc ttc etc ttg ggc cag ace att tea ttg cct 
Thr Trp Val lie Thr Ala Phe Leu Leu Gly Gin Thr He Ser Leu Pro 
90 95 100 

att ttc ggc aag ttg ggt gac cag ttt ggt cgc aaa tac etc ttc atg 
He Phe Gly Lys Leu Gly Asp Gin Phe Gly Arg Lys Tyr Leu Phe Met 
105 110 115 

ttt gcc ate gca ctg ttc gtg gtg ggt tec ate ate ggt get ttg get 
Phe Ala He Ala Leu Phe Val Val Gly Ser He He Gly Ala Leu Ala 
120 125 130 

cag aac atg aec ace ttg att gtg get cgt gca ctg eag ggt ate gee 
Gin Asn Met Thr Thr Leu He Val Ala Arg Ala Leu Gin Gly He Ala 
135 140 145 

ggt ggt ggc ttg atg att ctt tet eag gca att aec get gat gte aec 
Gly Gly Gly Leu Met He Leu Ser Gin Ala He Thr Ala Asp Val Thr 
150 155 160 165 

ace gee cgt gag cgt gca aag tac atg ggc ate atg ggt tec gtt ttc 
Thr Ala Arg Glu Arg Ala Lys Tyr Met Gly He Met Gly Ser Val Phe 
170 175 180 

gga ctg tec tec ate ctt ggc cca ttg ctt ggt ggc tgg ttc act gac 
Gly Leu Ser Ser He Leu Gly Pro Leu Leu Gly Gly Trp Phe Thr Asp 
185 190 195 

ggt cca ggc tgg cgt tgg ggt ctg tgg ttg aac gtt cca ate ggc ate 
Gly Pro Gly Trp Arg Trp Gly Leu Trp Leu Asn Val Pro He Gly He 
200 205 210 

ate gca ctg gtt get ate get gtg ctg ctg aaa ctt cca get cgt gaa 
He Ala Leu Val Ala He Ala Val Leu Leu Lys Leu Pro Ala Arg Glu 
215 220 225 

cgt ggc aag gte tec gtt gac tgg ttg gga age ate ttc atg get ate 
Arg Gly Lys Val Ser Val Asp Trp Leu Gly Ser He Phe Met Ala He 
230 235 240 245 



<210> 250 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 250 

Met Thr Ser Gin Val Lys Pro Asp Asp Glu Arg Pro Val Thr Thr He 
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Ser Lys Ser Gly Ala Pro Ser Ala His Thr Ser Ala Pro Tyr Gly Ala 
20 25 30 

Ala Ala Thr Glu Glu Ala Val Glu Glu Lys Thf Lys Gly Arg Val Gly 
35 40 45 

Phe He He Ala Ala Leu Met Leu Ala Met Leu Leu Ser Ser Leu Gly 
50 55 60 

Gin Thr He Phe Gly Ser Ala Leu Pro Thr He Val Gly Glu Leu Gly 



Gly Val Asn His Met Thr Trp Val He Thr Ala Phe Leu Leu Gly Gin 
85 90 95 

Thr He Ser Leu Pro He Phe Gly Lys Leu Gly Asp Gin Phe Gly Arg 
100 105 110 

Lys Tyr Leu Phe Met Phe Ala He Ala Leu Phe Val Val Gly Ser He 
115 120 125 

He Gly Ala Leu Ala Gin Asn Met Thr Thr Leu He Val Ala Arg Ala 
130 135 140 

Leu Gin Gly He Ala Gly Gly Gly Leu Met He Leu Ser Gin Ala He 
145 150 155 160 

Thr Ala Asp Val Thr Thr Ala Arg Glu Arg Ala Lys Tyr Met Gly He 
165 170 175 

Met Gly Ser Val Phe Gly Leu Ser Ser He Leu Gly Pro Leu Leu Gly 
180 185 190 

Gly Trp Phe Thr Asp Gly Pro Gly Trp Arg Trp Gly Leu Trp Leu Asn 
195 200 205 

Val Pro He Gly He He Ala Leu Val Ala He Ala Val Leu Leu Lys 
210 215 220 

Leu Pro Ala Arg Glu Arg Gly Lys Val Ser Val Asp Trp Leu Gly Ser 
225 230 235 240 

He Phe Met Ala He Ala Thr 
245 



<210> 251 
<211> 803 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (780) 
<223> FRXA01320 

<400> 251 

gtt gac cca ctg gtc ccc atg ggc ctt ttc teg aac cgc aac ttc gtg 
Val Asp Pro Leu Val Pro Met Gly Leu Phe Ser Asn Arg Asn Phe Val 



BGI-124CP 



-320- 



ctc acc gcc gtc gcc ggt ate ggc gta ggc ctg ttt atg atg ggc acc 
Leu Thr Ala Val Ala Gly lie Gly Val Gly Leu Phe Met Met Gly Thr 



ate gcg tac atg cct acc tac ctg cag atg gtt cat ggt ctg aac cca 
lie Ala Tyr Met Pro Thr Tyr Leu Gin Met Val His Gly Leu Asn Pro 



acg caa get ggt ctg atg ctg ate eea atg atg ate gge ctg att ggt 

Thr Gin Ala Gly Leu Met Leu lie Pro Met Met lie Gly Leu lie Gly 

50 55 60 

aca tee act gtg gtg ggc aac ate gtg tec aag act ggc aag tac aag 

Thr Ser Thr Val Val Gly Asn lie Val Ser Lys Thr Gly Lys Tyr Lys 

65 70 75 80 

tgg tac cea ttc ate gge atg etc ate atg gtc ctt gee eta gta ctg 

Trp Tyr Pro Phe lie Gly Met Leu lie Met Val Leu Ala Leu Val Leu 



eta teg acg ctg aca eet teg gea age ttg get etc att gga ctg tac 
Leu Ser Thr Leu Thr Pro Ser Ala Ser Leu Ala Leu lie Gly Leu Tyr 
100 105 110 

ttc ttc gtc ttc gga ttc gge ctg ggc tgt gea atg cag att ttg gtt 
Phe Phe Val Phe Gly Phe Gly Leu Gly Cys Ala Met Gin lie Leu Val 
115 120 125 



tc ate gtg cag aac tee ttc cca ate acc atg gtt gge acc gcg ace 
,eu lie Val Gin Asn Ser Phe Pro lie Thr Met Val Gly Thr Ala Thr 
130 135 ■I "'^ 



ggt tee aac aac ttc ttc egc caa ate ggt gga gea gta ggt tee gea 
Gly Ser Asn Asn Phe Phe Arg Gin lie Gly Gly Ala Val Gly Ser Ala 
145 150 155 160 

ctg ate ggt ggc ctg ttt ate tec aac ctg tec gae ega ttc acc gaa 
Leu lie Gly Gly Leu Phe lie Ser Asn Leu Ser Asp Arg Phe Thr Glu 
165 170 175 

aac gtc cee gea gea gtg get tee atg ggt gaa gaa ggc gea caa tac 
Asn Val Pro Ala Ala Val Ala Ser Met Gly Glu Glu Gly Ala Gin Tyr 
180 185 190 

gee tea gea atg tec gat ttc tee ggt gea tec aac etc act cca eac 
Ala Ser Ala Met Ser Asp Phe Ser Gly Ala Ser Asn Leu Thr Pro His 
195 200 205 

ctt gtt gaa tea ctt cca caa gea etc cgt gaa gea att caa ctt tct 
Leu Val Glu Ser Leu Pro Gin Ala Leu Arg Glu Ala lie Gin Leu Ser 
210 215 220 

tac aac gae gee ctg aca cea ate ttc ttg gcg etc acc ccg ate gea 
Tyr Asn Asp Ala Leu Thr Pro lie Phe Leu Ala Leu Thr Pro lie Ala 
225 230 235 240 

gta gtc gcc gcg ate etc etc ttt ttc ate cgt gaa gat eac etc aag 
Val Val Ala Ala lie Leu Leu Phe Phe lie Arg Glu Asp His Leu Lys 
245 250 255 
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gaa acg cac 
Glu Thr His 



gaa taatgacaca cgaaacttcc gtc 

Glu 

260 



803 



<210> 252 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Val Asp Pro Leu Val Pro Met Gly Leu Phe Ser Asn Arg Asn Phe Val 
15 10 15 

Leu Thr Ala Val Ala Gly He Gly Val Gly Leu Phe Met Met Gly Thr 
20 25 30 

He Ala Tyr Met Pro Thr Tyr Leu Gin Met Val His Gly Leu Asn Pro 
35 40 45 

Thr Gin Ala Gly Leu Met Leu He Pro Met Met He Gly Leu He Gly 
50 55 60 

Thr Ser Thr Val Val Gly Asn He Val Ser Lys Thr Gly Lys Tyr Lys 
65 70 75 80 

Trp Tyr Pro Phe He Gly Met Leu He Met Val Leu Ala Leu Val Leu 
85 90 95 

Leu Ser Thr Leu Thr Pro Ser Ala Ser Leu Ala Leu He Gly Leu Tyr 
100 105 110 

Phe Phe Val Phe Gly Phe Gly Leu Gly Cys Ala Met Gin He Leu Val 
115 120 125 

Leu He Val Gin Asn Ser Phe Pro He Thr Met Val Gly Thr Ala Thr 
130 135 140 

Gly Ser Asn Asn Phe Phe Arg Gin He Gly Gly Ala Val Gly Ser Ala 
145 150 155 160 

Leu He Gly Gly Leu Phe He Ser Asn Leu Ser Asp Arg Phe Thr Glu 
165 170 175 

Asn Val Pro Ala Ala Val Ala Ser Met Gly Glu Glu Gly Ala Gin Tyr 
180 185 190 

Ala Ser Ala Met Ser Asp Phe Ser Gly Ala Ser Asn Leu Thr Pro His 
195 200 205 

Leu Val Glu Ser Leu Pro Gin Ala Leu Arg Glu Ala He Gin Leu Ser 
210 215 220 

Tyr Asn Asp Ala Leu Thr Pro He Phe Leu Ala Leu Thr Pro He Ala 
225 230 235 240 

Val Val Ala Ala He Leu Leu Phe Phe He Arg Glu Asp His Leu Lys 
245 250 255 

Glu Thr His Glu 
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260 



<210> 253 
<211> 1755 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1732) 
<223> RXN02926 



<400> 253 

ccctgacacc aatcttcttg gcgctcaccc cgatcgcagt agtcgccgcg atcctcctct 60 

ttttcatccg tgaagatcac ctcaaggaaa cgcacgaata atg aca cac gaa act 111 

Met Thr His Glu Thr 
1 5 



tec gtc ccc gga cct gcc gac gcg cag gtc gca gga gat acg aag ctg 
Ser Val Pro Gly Pro Ala Asp Ala Gin Val Ala Gly Asp Thr Lys Leu 



cgc aaa ggc cgc gcg aag aag gaa aaa act cct tea tea atg acg cct 

Arg Lys Gly Arg Ala Lys Lys Glu Lys Thr Pro Ser Ser Met Thr Pro 
25 30 35 

gaa caa caa aag aaa gtc tgg tgg gtc etc age gcg ctg atg gtc gcc 

Glu Gin Gin Lys Lys Val Trp Trp Val Leu Ser Ala Leu Met Val Ala 



atg atg atg gcc tec ctt gac cag atg att ttc ggc aca gcc ctg cca 
Met Met Met Ala Ser Leu Asp Gin Met lie Phe Gly Thr Ala Leu Pro 



aca ate gtc ggt gaa etc ggc ggc gtt gac cac atg atg tgg gtc ate 

Thr lie Val Gly Glu Leu Gly Gly Val Asp His Met Met Trp Val lie 

70 75 80 85 

acc gca tac eta ctt gcc gaa ace ate atg ctg ccg ate tac gga aag 

Thr Ala Tyr Leu Leu Ala Glu Thr lie Met Leu Pro lie Tyr Gly Lys 

90 95 100 



etc ggc gac ctg gtt gga cgt aaa ggt etc ttc ate gga gcc etc ggc 451 
Leu Gly Asp Leu Val Gly Arg Lys Gly Leu Phe lie Gly Ala Leu Gly 
105 110 115 



ate ttc ctg ate ggc tec gtc ate ggc ggg ctt gca gga aat atg acc 4 99 
He Phe Leu He Gly Ser Val He Gly Gly Leu Ala Gly Asn Met Thr 
120 125 130 



tgg ttg ate gtc ggc cgt gcc gta cag ggc ate ggt ggc ggt gga ctg 547 
Trp Leu He Val Gly Arg Ala Val Gin Gly He Gly Gly Gly Gly Leu 
135 140 145 

atg ate etc teg cag gca ate ate gcg gac gtt gtt cca gca cgt gaa 595 
Met He Leu Ser Gin Ala He He Ala Asp Val Val Pro Ala Arg Glu 
150 155 160 165 

cgt ggc cgc tac atg ggt gtc atg ggt gga gtc ttc gga etc tct gca 643 
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Arg Gly Arg Tyr Met Gly Val Met Gly Gly Val Phe Gly Leu Ser Ala 

170 175 180 

gtt ctt ggc cca eta etc ggt ggc tgg ttc acc gaa gga cca ggc tgg 

Val Leu Gly Pro Leu Leu Gly Gly Trp Phe Thr Glu Gly Pro Gly Trp 

185 190 195 

cgc tgg gca ttc tgg atg aac ate cca ctg gga ate ate gee ate ggt 

Arg Trp Ala Phe Trp Met Asn lie Pro Leu Gly lie lie Ala He Gly 
200 205 210 

gtc gcc att tac ttc ctg gac att cca aag aag age gtc aag ttc cgc 

Val Ala He Tyr Phe Leu Asp He Pro Lys Lys Ser Val Lys Phe Arg 
215 220 225 

tgg gat tac ctg ggc act ttc ttc atg ate gtt gcc gea acc age etg 

Trp Asp Tyr Leu Gly Thr Phe Phe Met lie Val Ala Ala Thr Ser Leu 

230 235 240 245 

ate ctg tte acc ace tgg ggt gga tec eag tac gag tgg tct gat cca 

He Leu Phe Thr Thr Trp Gly Gly Ser Gin Tyr Glu Trp Ser Asp Pro 

250 255 260 

ate ate att gga ctg ate ate ace acc ate gtt gee get gca etg ctg 

He He He Gly Leu He He Thr Thr He Val Ala Ala Ala Leu Leu 

265 270 275 

gtt gtt gtg gaa ctg cgc gca aaa gat eca ttg gtt cca atg tec ttc 

Val Val Val Glu Leu Arg Ala Lys Asp Pro Leu Val Pro Met Ser Phe 
280 285 290 

ttc caa aac cgc aac ttc aeg etc ace acc att gca ggc ctg ate etg 

Phe Gin Asn Arg Asn Phe Thr Leu Thr Thr He Ala Gly Leu He Leu 
295 300 305 

ggt ate gca atg tte ggc ate ate ggc tac ctt ecg acc tac etc cag 

Gly He Ala Met Phe Gly He He Gly Tyr Leu Pro Thr Tyr Leu Gin 

310 315 320 325 

atg gtc cac gga ate aac gcc ace gaa gcc ggc tac atg ctg ate cea 

Met Val His Gly He Asn Ala Thr Glu Ala Gly Tyr Met Leu He Pro 

330 335 340 

atg atg gtc ggc atg atg ggt acc tec ate tgg act ggt ate cgc ate 

Met Met Val Gly Met Met Gly Thr Ser He Trp Thr Gly He Arg He 

345 350 355 

tec aac aca gga aag tac aaa etc tte cca cea ate ggc atg gtg gtt 

Ser Asn Thr Gly Lys Tyr Lys Leu Phe Pro Pro He Gly Met Val Val 
360 365 370 

acc ttc gtg gea ctg ate tte ttt gee ega atg gaa gtg tee ace acc 

Thr Phe Val Ala Leu He Phe Phe Ala Arg Met Glu Val Ser Thr Thr 
375 380 385 

ctg tgg cag ate gga ate tac etc ttc gtc etc ggc gtc ggc ctg ggt 

Leu Trp Gin He Gly He Tyr Leu Phe Val Leu Gly Val Gly Leu Gly 

390 395 400 405 

eta gee atg eag gtt ctg gtc ctg ate gtt cag aac acc ctg cca acc 
Leu Ala Met Gin Val Leu Val Leu He Val Gin Asn Thr Leu Pro Thr 



BGI-124CP 



-324- 



gcg gtg gtc gga tec gca acc get gtg aac aac ttc ttc cgt caa ate 1411 
Ala Val Val Gly Ser Ala Thr Ala Val Asn Asn Phe Phe Arg Gin He 
425 430 435 

ggt tec tea etc gga tec gcg ctg gtc ggt ggc atg ttc gtt ggc aac 1459 
Gly Ser Ser Leu Gly Ser Ala Leu Val Gly Gly Met Phe Val Gly Asn 
440 445 450 

ttg gga acc etc atg gaa gaa aga atg cca gca gcc atg gca caa ett 1507 
Leu Gly Thr Leu Met Glu Glu Arg Met Pro Ala Ala Met Ala Gin Leu 
455 460 465 

tea eca gaa gaa caa gcc gcc atg gca gcc caa ggc gga ctg gae tee 1555 
Ser Pro Glu Glu Gin Ala Ala Met Ala Ala Gin Gly Gly Leu Asp Ser 
470 475 480 485 

aac gaa ttg acg ccg gca ate gtc aat caa ttg cea ace gcg etc eac 1603 
Asn Glu Leu Thr Pro Ala He Val Asn Gin Leu Pro Thr Ala Leu His 
490 495 500 

gat geg tte gcc ggt tee tae aac gac gca etc ate eca gtg ttc tae 1651 
Asp Ala Phe Ala Gly Ser Tyr Asn Asp Ala Leu He Pro Val Phe Tyr 
505 510 515 

gtg atg atg cca ctg ate ggc ate gcg ctg ctt etc ttg ctg ttt att 1699 
Val Met Met Pro Leu He Gly He Ala Leu Leu Leu Leu Leu Phe He 
520 525 530 

aag eaa gaa aaa eta cge gaa acc aec aca gac taaacaeaaa acaaatgaga 1752 
Lys Gin Glu Lys Leu Arg Glu Thr Thr Thr Asp 
535 540 



<210> 254 
<211> 544 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Met Thr His Glu Thr Ser Val Pro Gly Pro Ala Asp Ala Gin Val Ala 
15 10 15 

Gly Asp Thr Lys Leu Arg Lys Gly Arg Ala Lys Lys Glu Lys Thr Pro 
20 25 30 

Ser Ser Met Thr Pro Glu Gin Gin Lys Lys Val Trp Trp Val Leu Ser 
35 40 45 

Ala Leu Met Val Ala Met Met Met Ala Ser Leu Asp Gin Met He Phe 
50 55 60 

Gly Thr Ala Leu Pro Thr He Val Gly Glu Leu Gly Gly Val Asp His 
65 70 75 80 



Met Met Trp Val He Thr Ala Tyr Leu Leu Ala Glu Thr He Met Leu 
85 90 95 
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Pro lie Tyr Gly 
100 

lie Gly Ala Leu 
115 

Ala Gly Asn Met 
130 

Gly Gly Gly Gly 
145 

Val Pro Ala Arg 



Phe Gly Leu Ser 
180 

Glu Gly Pro Gly 
195 

He He Ala He 
210 

Ser Val Lys Phe 
225 

Ala Ala Thr Ser 



Glu Trp Ser Asp 
260 

Ala Ala Ala Leu 
275 

Val Pro Met Ser 
290 

Ala Gly Leu He 
305 

Pro Thr Tyr Leu 



Tyr Met Leu He 
340 

Thr Gly He Arg 
355 

He Gly Met Val 
370 

Glu Val Ser Thr 
385 

Gly Val Gly Leu 



Asn Thr Leu Pro 



Lys Leu Gly Asp 



Gly He Phe Leu 
120 

Thr Trp Leu He 
135 

Leu Met He Leu 
150 

Glu Arg Gly Arg 
165 

Ala Val Leu Gly 



Trp Arg Trp Ala 
200 

Gly Val Ala He 
215 

Arg Trp Asp Tyr 
230 

Leu He Leu Phe 
245 

Pro He He He 



Leu Val Val Val 
280 

Phe Phe Gin Asn 
295 

Leu Gly He Ala 
310 

Gin Met Val His 
325 

Pro Met Met Val 



He Ser Asn Thr 
360 

Val Thr Phe Val 
375 

Thr Leu Trp Gin 
390 

Gly Leu Ala Met 
405 

Thr Ala Val Val 



Leu Val Gly Arg 
105 

He Gly Ser Val 



Val Gly Arg Ala 
140 

Ser Gin Ala He 
155 

Tyr Met Gly Val 
170 

Pro Leu Leu Gly 
185 

Phe Trp Met Asn 



Tyr Phe Leu Asp 
220 



Leu Gly Thr Phe 
235 

Thr Thr Trp Gly 
250 

Gly Leu He He 
265 

Glu Leu Arg Ala 



Arg Asn Phe Thr 
300 



Met Phe Gly He 
315 



Gly He Asn Ala 
330 

Gly Met Met Gly 
345 

Gly Lys Tyr Lys 



Ala Leu He Phe 
380 

He Gly He Tyr 
395 

Gin Val Leu Val 
410 

Gly Ser Ala Thr 



Lys Gly Leu Phe 
110 

He Gly Gly Leu 
125 

Val Gin Gly He 



He Ala Asp Val 
160 

Met Gly Gly Val 
175 

Gly Trp Phe Thr 
190 

He Pro Leu Gly 
205 

He Pro Lys Lys 



Phe Met He Val 
240 

Gly Ser Gin Tyr 
255 

Thr Thr He Val 
270 

Lys Asp Pro Leu 
285 

Leu Thr Thr He 



He Gly Tyr Leu 
320 

Thr Glu Ala Gly 
335 

Thr Ser He Trp 
350 

Leu Phe Pro Pro 
365 

Phe Ala Arg Met 



Leu Phe Val Leu 
400 

Leu He Val Gin 
415 

Ala Val Asn Asn 
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420 

Phe Phe Arg Gin lie 
435 

Met Phe Val Gly Asn 
450 

Ala Met Ala Gin Leu 
455 

Gly Gly Leu Asp Ser 
485 

Pro Thr Ala Leu His 
500 

lie Pro Val Phe Tyr 
515 

Leu Leu Leu Phe lie 
530 



425 

Gly Ser Ser Leu Gly 
440 

Leu Gly Thr Leu Met 
455 

Ser Pro Glu Glu Gin 
470 

Asn Glu Leu Thr Pro 
490 



Asp Ala Phe Ala Gly 
505 

Val Met Met Pro Leu 
520 

Lys Gin Glu Lys Leu 
535 



430 

Ser Ala Leu Val Gly Gly 
445 

Glu Glu Arg Met Pro Ala 
460 

Ala Ala Met Ala Ala Gin 
475 480 

Ala lie Val Asn Gin Leu 
495 

Ser Tyr Asn Asp Ala Leu 
510 

lie Gly lie Ala Leu Leu 
525 

Arg Glu Thr Thr Thr Asp 
540 



<210> 255 
<211> 1294 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1294) 

<223> FRXA01319 

<400> 255 

ccctgacacc aatcttcttg gcgctcaccc cgatcgcagt agtcgccgcg atcctcctct 60 

ttttcatccg tgaagatcac ctcaaggaaa cgcacgaata atg aca cac gaa act 115 

Met Thr His Glu Thr 



tec gtc ccc gga cct gcc gac gcg cag gtc gca gga gat acg aag ctg 
Ser Val Pro Gly Pro Ala Asp Ala Gin Val Ala Gly Asp Thr Lys Leu 



cgc aaa ggc cgc gcg aag aag gaa aaa act cct tea tea atg acg cct 
Arg Lys Gly Arg Ala Lys Lys Glu Lys Thr Pro Ser Ser Met Thr Pro 



gaa caa caa aag aaa gtc tgg tgg gtc etc age gcg ctg atg gtc gee 

Glu Gin Gin Lys Lys Val Trp Trp Val Leu Ser Ala Leu Met Val Ala 

40 45 50 

atg atg atg gcc tec ctt gac cag atg att ttc ggc aca gcc ctg cca 

Met Met Met Ala Ser Leu Asp Gin Met lie Phe Gly Thr Ala Leu Pro 



aca ate gtc ggt gaa etc ggc ggc gtt gac cae atg atg tgg gtc ate 355 
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Thr lie Val Gly Glu Leu Gly Gly Val Asp His Met Met Trp Val lie 



acc gca tac eta ctt gcc gaa acc ate atg ctg ccg ate tac gga aag 
Thr Ala Tyr Leu Leu Ala Glu Thr lie Met Leu Pro lie Tyr Gly Lys 
90 95 100 

etc ggc gae ctg gtt gga egt aaa ggt etc ttc ate gga gcc etc ggc 
Leu Gly Asp Leu Val Gly Arg Lys Gly Leu Phe lie Gly Ala Leu Gly 
105 110 115 

ate ttc ctg ate ggc tec gtc ate ggc ggg ctt gea gga aat atg acc 
He Phe Leu He Gly Ser Val He Gly Gly Leu Ala Gly Asn Met Thr 
120 125 130 

tgg ttg ate gtc ggc egt gee gta eag ggc ate ggt ggc ggt gga ctg 
Trp Leu He Val Gly Arg Ala Val Gin Gly He Gly Gly Gly Gly Leu 
135 140 145 

atg ate etc teg eag gca ate ate geg gae gtt gtt eca gea egt gaa 
Met He Leu Ser Gin Ala He He Ala Asp Val Val Pro Ala Arg Glu 
150 155 160 165 

egt ggc cge tac atg ggt gtc atg ggt gga gtc ttc gga etc tct gca 
Arg Gly Arg Tyr Met Gly Val Met Gly Gly Val Phe Gly Leu Ser Ala 
170 175 180 

gtt ctt ggc cea eta etc ggt ggc tgg ttc acc gaa gga eca gge tgg 
Val Leu Gly Pro Leu Leu Gly Gly Trp Phe Thr Glu Gly Pro Gly Trp 
185 190 195 

cge tgg gca ttc tgg atg aae ate eca ctg gga ate ate gee ate ggt 
Arg Trp Ala Phe Trp Met Asn He Pro Leu Gly He He Ala He Gly 
200 205 210 

gtc gcc att tac ttc ctg gae att eca aag aag age gtc aag ttc cge 
Val Ala He Tyr Phe Leu Asp He Pro Lys Lys Ser Val Lys Phe Arg 
215 220 225 

tgg gat tac ctg gge act ttc ttc atg ate gtt gee gca ace age ctg 
Trp Asp Tyr Leu Gly Thr Phe Phe Met He Val Ala Ala Thr Ser Leu 
230 235 240 245 

ate ctg ttc acc acc tgg ggt gga tec eag tac gag tgg tct gat eca 
He Leu Phe Thr Thr Trp Gly Gly Ser Gin Tyr Glu Trp Ser Asp Pro 
250 255 260 

ate ate att gga ctg ate ate ace ace ate gtt gee get gca ctg etg 
He He He Gly Leu He He Thr Thr He Val Ala Ala Ala Leu Leu 
265 270 275 

gtt gtt gtg gaa ctg cge gca aaa gat eca ttg gtt eca atg tee ttc 
Val Val Val Glu Leu Arg Ala Lys Asp Pro Leu Val Pro Met Ser Phe 
280 285 290 

ttc caa aae cge aae ttc acg etc acc ace att gca gge ctg ate etg 
Phe Gin Asn Arg Asn Phe Thr Leu Thr Thr He Ala Gly Leu He Leu 
295 300 305 

ggt ate gca atg ttc gge ate ate ggc tac ctt ccg acc tac etc cag 
Gly He Ala Met Phe Gly He He Gly Tyr Leu Pro Thr Tyr Leu Gin 



1075 
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atg gtc cac gga ate aac gcc acc gaa gcc ggc tac atg ctg ate cca 1123 
Met Val His Gly lie Asn Ala Thr Glu Ala Gly Tyr Met Leu lie Pro 
330 335 340 

atg atg gtc ggc atg atg ggt acc tec ate tgg act ggt ate cgc ate 1171 
Met Met Val Gly Met Met Gly Thr Ser He Trp Thr Gly He Arg He 
345 350 355 

tec aac aca gga aag tac aaa etc ttc eca cca ate ggc atg gtg gtt 1219 
Ser Asn Thr Gly Lys Tyr Lys Leu Phe Pro Pro He Gly Met Val Val 
360 365 370 

acc ttc gtg gca ctg ate ttc ttt gcc cga atg gaa gtg tec acc acc 1267 
Thr Phe Val Ala Leu He Phe Phe Ala Arg Met Glu Val Ser Thr Thr 
375 380 385 

ctg tgg cag ate gga ate tac etc ttc 1294 
Leu Trp Gin He Gly He Tyr Leu Phe 
390 395 



<210> 256 
<211> 398 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Met Thr His Glu Thr Ser Val Pro Gly Pro Ala Asp Ala Gin Val Ala 
15 10 15 

Gly Asp Thr Lys Leu Arg Lys Gly Arg Ala Lys Lys Glu Lys Thr Pro 
20 25 30 

Ser Ser Met Thr Pro Glu Gin Gin Lys Lys Val Trp Trp Val Leu Ser 
35 40 45 

Ala Leu Met Val Ala Met Met Met Ala Ser Leu Asp Gin Met He Phe 
50 55 60 

Gly Thr Ala Leu Pro Thr He Val Gly Glu Leu Gly Gly Val Asp His 
65 70 75 80 

Met Met Trp Val He Thr Ala Tyr Leu Leu Ala Glu Thr He Met Leu 
85 90 95 

Pro He Tyr Gly Lys Leu Gly Asp Leu Val Gly Arg Lys Gly Leu Phe 
100 105 110 

He Gly Ala Leu Gly He Phe Leu He Gly Ser Val He Gly Gly Leu 
115 120 125 

Ala Gly Asn Met Thr Trp Leu He Val Gly Arg Ala Val Gin Gly He 
130 135 140 

Gly Gly Gly Gly Leu Met He Leu Ser Gin Ala He He Ala Asp Val 
145 150 155 160 



Val Pro Ala Arg Glu Arg 
165 



Gly Arg Tyr Met Gly Val Met Gly Gly Val 
170 175 
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Phe Gly Leu Ser Ala Val Leu Gly Pro Leu Leu Gly Gly Trp Phe Thr 
180 185 190 

Glu Gly Pro Gly Trp Arg Trp Ala Phe Trp Met Asn lie Pro Leu Gly 
195 200 205 

He He Ala He Gly Val Ala He Tyr Phe Leu Asp He Pro Lys Lys 
210 215 220 

Ser Val Lys Phe Arg Trp Asp Tyr Leu Gly Thr Phe Phe Met He Val 
225 230 235 240 

Ala Ala Thr Ser Leu He Leu Phe Thr Thr Trp Gly Gly Ser Gin Tyr 
245 250 255 

Glu Trp Ser Asp Pro He He He Gly Leu He He Thr Thr He Val 
260 265 270 

Ala Ala Ala Leu Leu Val Val Val Glu Leu Arg Ala Lys Asp Pro Leu 
275 280 285 

Val Pro Met Ser Phe Phe Gin Asn Arg Asn Phe Thr Leu Thr Thr He 
290 295 300 

Ala Gly Leu He Leu Gly He Ala Met Phe Gly He He Gly Tyr Leu 
305 310 315 320 

Pro Thr Tyr Leu Gin Met Val His Gly He Asn Ala Thr Glu Ala Gly 
325 330 335 

Tyr Met Leu He Pro Met Met Val Gly Met Met Gly Thr Ser He Trp 
340 345 350 

Thr Gly He Arg He Ser Asn Thr Gly Lys Tyr Lys Leu Phe Pro Pro 
355 360 365 

He Gly Met Val Val Thr Phe Val Ala Leu He Phe Phe Ala Arg Met 
370 375 380 

Glu Val Ser Thr Thr Leu Trp Gin He Gly He Tyr Leu Phe 
385 390 395 



<210> 257 
<211> 1510 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (93) . . (1487) 

<223> RXA01578 

<400> 257 

tgacctcccc tcaaccactc actgaaaaga gaacactgat gtcacttcct gttcagccga 60 

gtaaaacctc ggccgccaca gtcataccat tgatg ate gcc ctg ctg gtc gcg li: 

Met He Ala Leu Leu Val Ala 
1 5 
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gta ttc gcc ttc cag etc aac gcc tec atg ctg gcg ccg gca ctg gcc 
Val Phe Ala Phe Gin Leu Asn Ala Ser Met Leu Ala Pro Ala Leu Ala 
10 15 20 

acc atg gaa act gaa ctt aat gca aca get gcc eaa ate gge atg acg 
Thr Met Glu Thr Glu Leu Asn Ala Thr Ala Ala Gin He Gly Met Thr 



cag act get ttc ttc aec gcg gcg gcg ctg ttt tec ctg ttc ctg cca 
Gin Thr Ala Phe Phe Thr Ala Ala Ala Leu Phe Ser Leu Phe Leu Pro 



cgt tgg ggc gat ctg att ggt cgc egc aaa gtg ctg gtc ggc atg atg 

Arg Trp Gly Asp Leu He Gly Arg Arg Lys Val Leu Val Gly Met Met 

60 65 70 

att gte ace ggt att gga tgt gtt gtc get gee ttt get ccg aat gtg 

He Val Thr Gly He Gly Cys Val Val Ala Ala Phe Ala Pro Asn Val 



acc ate etc ttc ctg ggc cgc ctg att eaa ggt gtt get ggc cca aec 

Thr He Leu Phe Leu Gly Arg Leu He Gin Gly Val Ala Gly Pro Thr 
90 95 100 

gtg cca ctg tgt ctg ate att ctg cgc cag cag gta acc aat gaa aag 

Val Pro Leu Cys Leu He He Leu Arg Gin Gin Val Thr Asn Glu Lys 
105 110 115 

eaa tat geg eta ctt etc gga att gtt acc tot gte aae ggt ggt ate 

Gin Tyr Ala Leu Leu Leu Gly He Val Thr Ser Val Asn Gly Gly He 

120 125 130 135 

ggc gge gtg gac gcg ctt get ggt ggc tgg ttg get gaa aca ctt ggt 

Gly Gly Val Asp Ala Leu Ala Gly Gly Trp Leu Ala Glu Thr Leu Gly 

140 145 150 

ttc cgt tec ate ttc tgg gtc atg get get ttc tgc get gte get gee 

Phe Arg Ser He Phe Trp Val Met Ala Ala Phe Cys Ala Val Ala Ala 

155 160 165 

etc gca ctg ect ttc age gtg aag gaa tec ace get gaa gaa acc ccg 

Leu Ala Leu Pro Phe Ser Val Lys Glu Ser Thr Ala Glu Glu Thr Pro 
170 175 180 

aag atg gae tgg ctt ggt gtg ctg cca ctg geg gtg tec att gga tct 

Lys Met Asp Trp Leu Gly Val Leu Pro Leu Ala Val Ser He Gly Ser 
185 190 195 

ttg etc atg get ttc aac gag gcc gge aaa etc ggt gee gcg aac tgg 

Leu Leu Met Ala Phe Asn Glu Ala Gly Lys Leu Gly Ala Ala Asn Trp 

200 205 210 215 

att ctg gtg gtt gtg ctg ttc ate ate ggt ate gee gga gte ate ttc 

He Leu Val Val Val Leu Phe He He Gly He Ala Gly Val He Phe 

220 225 230 

ttc tac aac att gaa aag cgc gtt aag cac ccg ctg gte agt gtt gaa 

Phe Tyr Asn He Glu Lys Arg Val Lys His Pro Leu Val Ser Val Glu 

235 240 245 

tac etc ggt eaa cga egc acc tgg gca ttg ctg ctg age ace ctt etc 
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Tyr Leu Gly Gin A.rg Arg Thr Trp Ala Leu Leu Leu Ser Thr Leu Leu 
250 255 260 

aca atg acc ggt gta ttc gcc gta atg aat ggt ctg ctg ccc aac ctt 
Thr Met Thr Gly Val Phe Ala Val Met Asn Gly Leu Leu Pro Asn Leu 
265 270 275 

gcg cag gat get gcc aac ggt gcc ggc atg tea gcg age gtg gtg tec 
Ala Gin Asp Ala Ala Asn Gly Ala Gly Met Ser Ala Ser Val Val Ser 
280 285 290 295 

tgg tgg aca ett acc eea tat gcg ctg get ggc ttg gta ttc ggt cca 
Trp Trp Thr Leu Thr Pro Tyr Ala Leu Ala Gly Leu Val Phe Gly Pro 
300 305 310 

ate gee gga att etc gee gga aaa ttt gga tac aag ate gtc ctg caa 
lie Ala Gly He Leu Ala Gly Lys Phe Gly Tyr Lys He Val Leu Gin 
315 320 325 

att ggt ate get gee acc ate ate ggc gtt gee gga gee ace ttc tta 
He Gly He Ala Ala Thr He He Gly Val Ala Gly Ala Thr Phe Leu 
330 335 340 

gtc gga age aec teg eat etc gcg tac etc gge ate tee ate ttc gtg 
Val Gly Ser Thr Ser His Leu Ala Tyr Leu Gly He Ser He Phe Val 
345 350 355 

ggt att aec tat gca ggt att gee aac ate atg etc aac ggc ctg ggc 
Gly He Thr Tyr Ala Gly He Ala Asn He Met Leu Asn Gly Leu Gly 
360 365 370 375 

ate gtg etc tec ect get aac aac caa ggc tat ctg cct ggc atg aac 
He Val Leu Ser Pro Ala Asn Asn Gin Gly Tyr Leu Pro Gly Met Asn 
380 385 390 

gca ggt gee ttc aac eta ggt gea ggt att tec ttc gee ate etc ttc 
Ala Gly Ala Phe Asn Leu Gly Ala Gly He Ser Phe Ala He Leu Phe 
395 400 405 

gea gtt tec aeg gca ttc agt gac aac ggc gga gga tac gee gea ggc 
Ala Val Ser Thr Ala Phe Ser Asp Asn Gly Gly Gly Tyr Ala Ala Gly 
410 415 420 

atg tgg get ggc gtg ate ate ttg gtc eta gcc ttc etc tge tec ctg 
Met Trp Ala Gly Val He He Leu Val Leu Ala Phe Leu Cys Ser Leu 
425 430 435 

ctg ate cca egc eea gaa tea ate aec gat aca gtg gea gee aaa gtc 
Leu He Pro Arg Pro Glu Ser He Thr Asp Thr Val Ala Ala Lys Val 
440 445 450 455 

cag get gaa gaa gee get caa gee gee age taaatceaca aactgaaeta 
Gin Ala Glu Glu Ala Ala Gin Ala Ala Ser 
460 465 



<210> 258 
<211> 465 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 258 

Met lie Ala Leu Leu Val Ala Val Phe Ala Phe Gin Leu Asn Ala Ser 



Met Leu Ala Pro Ala Leu Ala Thr Met Glu Thr Glu Leu Asn Ala Thr 
20 25 30 

Ala Ala Gin lie Gly Met Thr Gin Thr Ala Phe Phe Thr Ala Ala Ala 
35 40 45 

Leu Phe Ser Leu Phe Leu Pro Arg Trp Gly Asp Leu lie Gly Arg Arg 
50 55 60 

Lys Val Leu Val Gly Met Met lie Val Thr Gly He Gly Cys Val Val 
65 70 75 80 

Ala Ala Phe Ala Pro Asn Val Thr He Leu Phe Leu Gly Arg Leu He 
85 90 95 

Gin Gly Val Ala Gly Pro Thr Val Pro Leu Cys Leu He He Leu Arg 
100 105 110 

Gin Gin Val Thr Asn Glu Lys Gin Tyr Ala Leu Leu Leu Gly He Val 
115 120 125 

Thr Ser Val Asn Gly Gly He Gly Gly Val Asp Ala Leu Ala Gly Gly 
130 135 140 

Trp Leu Ala Glu Thr Leu Gly Phe Arg Ser He Phe Trp Val Met Ala 
145 150 155 160 

Ala Phe Cys Ala Val Ala Ala Leu Ala Leu Pro Phe Ser Val Lys Glu 
165 170 175 

Ser Thr Ala Glu Glu Thr Pro Lys Met Asp Trp Leu Gly Val Leu Pro 
180 185 190 

Leu Ala Val Ser He Gly Ser Leu Leu Met Ala Phe Asn Glu Ala Gly 
195 200 205 

Lys Leu Gly Ala Ala Asn Trp He Leu Val Val Val Leu Phe He He 
210 215 220 

Gly He Ala Gly Val He Phe Phe Tyr Asn He Glu Lys Arg Val Lys 
225 230 235 240 

His Pro Leu Val Ser Val Glu Tyr Leu Gly Gin Arg Arg Thr Trp Ala 
245 250 255 

Leu Leu Leu Ser Thr Leu Leu Thr Met Thr Gly Val Phe Ala Val Met 
260 265 270 

Asn Gly Leu Leu Pro Asn Leu Ala Gin Asp Ala Ala Asn Gly Ala Gly 
275 280 285 

Met Ser Ala Ser Val Val Ser Trp Trp Thr Leu Thr Pro Tyr Ala Leu 
290 295 300 

Ala Gly Leu Val Phe Gly Pro He Ala Gly He Leu Ala Gly Lys Phe 
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305 

Gly Tyr Lys lie 



Val Ala Gly Ala 
340 

Leu Gly He Ser 
355 

He Met Leu Asn 
370 

Gly Tyr Leu Pro 
385 

He Ser Phe Ala 



Gly Gly Gly Tyr 
420 

Leu Ala Phe Leu 
435 

Asp Thr Val Ala 
450 

Ser 
465 



310 

Val Leu Gin He 
325 

Thr Phe Leu Val 



He Phe Val Gly 
360 



Gly Leu Gly He 
375 

Gly Met Asn Ala 
390 

He Leu Phe Ala 
405 

Ala Ala Gly Met 



Cys Ser Leu Leu 
440 

Ala Lys Val Gin 
455 



315 

Gly He Ala Ala 
330 

Gly Ser Thr Ser 
345 

He Thr Tyr Ala 



Val Leu Ser Pro 
380 

Gly Ala Phe Asn 
395 

Val Ser Thr Ala 
410 

Trp Ala Gly Val 
425 

He Pro Arg Pro 



Ala Glu Glu Ala 
460 



320 

Thr He He Gly 
335 

His Leu Ala Tyr 
350 

Gly He Ala Asn 
365 

Ala Asn Asn Gin 



Leu Gly Ala Gly 
400 

Phe Ser Asp Asn 
415 

He He Leu Val 
430 

Glu Ser He Thr 
445 

Ala Gin Ala Ala 



<210> 259 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXA02087 

<400> 259 

aatcggattc atgctgtgtg gtgtgatcag tttgctggct gcggtcgcat ggatcttcgg 60 

ccgggagacg ctgccaacgg cgaaagtcga gcaggtataa atg acg cca att gtg 115 

Met Thr Pro He Val 



gag tec agg gcg tgg aaa get ctg ggc get tta agt gtt ggg ctg ttt 
Glu Ser Arg Ala Trp Lys Ala Leu Gly Ala Leu Ser Val Gly Leu Phe 



etc aea ctg ctt gac eaa teg ttg gtg get gte gcg etg cea aag att 
Leu Thr Leu Leu Asp Gin Ser Leu Val Ala Val Ala Leu Pro Lys He 



caa gag gat ttg ggt gcg age ctg aac caa gcg gtg tgg gtg tea gcg 
Gin Glu Asp Leu Gly Ala Ser Leu Asn Gin Ala Val Trp Val Ser Ala 
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gtt tat ttg etc act ttt gcg gtg cca ctg ttg att act ggg cgc ttg 
Val Tyr Leu Leu Thr Phe Ala Val Pro Leu Leu lie Thr Gly Arg Leu 



ggt gat cgt tat gga cag cga aat att tat ctt gcc ggc atg get gtg 
Gly Asp Arg Tyr Gly Gin Arg Asn He Tyr Leu Ala Gly Met Ala Val 



ttt acc etc geg gcg ttg gcc tgt gta ttt gea cca age ate gaa tgg 
Phe Thr Leu Ala Ala Leu Ala Cys Val Phe Ala Pro Ser He Glu Trp 
90 55 100 

ttg att get get egc gcg gtg cag ggc ctg ggc gga tct ctt ctt aat 
Leu He Ala Ala Arg Ala Val Gin Gly Leu Gly Gly Ser Leu Leu Asn 
105 110 115 

ccg cag cec ctg age ate att eac aag att tte geg cat gat cgt agg 
Pro Gin Pro Leu Ser He He His Lys He Phe Ala His Asp Arg Arg 
120 125 130 

gga gcc gcc ace ggg gtg tgg agt get gtt gee tea tea get gga ctt 
Gly Ala Ala Thr Gly Val Trp Ser Ala Val Ala Ser Ser Ala Gly Leu 
135 140 145 

ttc ggg cca gtt ate ggt ggt gtt ctg gtg ggg tgg ate age tgg cgt 
Phe Gly Pro Val He Gly Gly Val Leu Val Gly Trp He Ser Trp Arg 
150 155 160 165 

get gtg ttc ttg gtt tat gtg ccg etc gga ttg ate tec eta ttt atg 
Ala Val Phe Leu Val Tyr Val Pro Leu Gly Leu He Ser Leu Phe Met 
170 175 180 

gtg gcg cgt tat gtg cct aaa ctt ccc acg gga acc teg aag ate gat 
Val Ala Arg Tyr Val Pro Lys Leu Pro Thr Gly Thr Ser Lys He Asp 
185 190 195 

tgg etc teg ggt gcg gtc tea ctt gtt get gta ctt ggt gtg gtt ctt 
Trp Leu Ser Gly Ala Val Ser Leu Val Ala Val Leu Gly Val Val Leu 
200 205 210 

gcc ttg cag cag ggg cca gaa ctt ggg tgg gga aca ctg att tgg gtg 
Ala Leu Gin Gin Gly Pro Glu Leu Gly Trp Gly Thr Leu He Trp Val 
215 220 225 

tec ctt gcc gtt ggt att get gca get gtg etc ttt ata tgg atg eaa 
Ser Leu Ala Val Gly He Ala Ala Ala Val Leu Phe He Trp Met Gin 
230 235 240 245 

aca aga tee aag gcg cca ctg atg ccg ttg agg att ttc aag acg cgc 
Thr Arg Ser Lys Ala Pro Leu Met Pro Leu Arg He Phe Lys Thr Arg 
250 255 260 

aac ttc gcg ate ggt gea ttt teg ate ttc age ctg ggc ttt acg gtg 
Asn Phe Ala He Gly Ala Phe Ser He Phe Ser Leu Gly Phe Thr Val 
265 270 275 

tat tec gtt aat ttg ccc ate atg ttg tat ctg caa acg get cag gga 
Tyr Ser Val Asn Leu Pro He Met Leu Tyr Leu Gin Thr Ala Gin Gly 
280 285 290 
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atg teg teg cag ttg gcc ggt ttg atg ttg gtt ccg atg ggc ate ate 
Met Ser Ser Gin Leu Ala Gly Leu Met Leu Val Pro Met Gly He He 
295 300 305 

tct gtg gtg atg tea eca gta att gga cga ttg gtg gat cgc ctg gca 
Ser Val Val Met Ser Pro Val He Gly Arg Leu Val Asp Arg Leu Ala 
310 315 320 325 

eca gga atg ate tec aag ate gga ttc ggc gcg ctg att ttc teg atg 
Pro Gly Met He Ser Lys He Gly Phe Gly Ala Leu He Phe Ser Met 
330 335 340 

gcg ttg atg get gtc ttt atg ate gee aac eta teg eeg tgg tgg eta 
Ala Leu Met Ala Val Phe Met He Ala Asn Leu Ser Pro Trp Trp Leu 
345 350 355 

etc ate ccg att att ttg ttc ggt age tec aac gcg atg agt ttt gca 
Leu He Pro He He Leu Phe Gly Ser Ser Asn Ala Met Ser Phe Ala 
360 365 370 

ccg aac tct gtg att get etg cgt gat gtt ccg eag gat tta gtg ggc 
Pro Asn Ser Val He Ala Leu Arg Asp Val Pro Gin Asp Leu Val Gly 
375 380 385 

tct get tct ggt ttt tac aac ace tea cgc cag gtg ggc get gtt ttg 
Ser Ala Ser Gly Phe Tyr Asn Thr Ser Arg Gin Val Gly Ala Val Leu 
390 395 400 405 

ggc gcc get aec ttg ggc get gtg atg caa ata gga gtg ggc acg gtg 
Gly Ala Ala Thr Leu Gly Ala Val Met Gin He Gly Val Gly Thr Val 
410 415 420 

tec ttc ggt gtt gcc atg ggt gcg gca ate etg gtg aca etc gtg cce 
Ser Phe Gly Val Ala Met Gly Ala Ala He Leu Val Thr Leu Val Pro 
425 430 435 

tta ate ttt ggg ttc eta gcg gta ace eaa ttt aga tagttgetec 
Leu He Phe Gly Phe Leu Ala Val Thr Gin Phe Arg 
440 445 

gattttctea cga 



<210> 260 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Thr Pro He Val Glu Ser Arg Ala Trp Lys Ala Leu Gly Ala Leu 
15 10 15 

Ser Val Gly Leu Phe Leu Thr Leu Leu Asp Gin Ser Leu Val Ala Val 
20 25 30 

Ala Leu Pro Lys He Gin Glu Asp Leu Gly Ala Ser Leu Asn Gin Ala 



Val Trp Val Ser Ala Val Tyr Leu Leu Thr Phe Ala Val Pro Leu Leu 
50 55 60 
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Ile Thr Gly Arg 
65 

Ala Gly Met Ala 



Pro Ser lie Glu 
100 

Gly Ser Leu Leu 
115 

Ala His Asp Arg 
130 

Ser Ser Ala Gly 
145 

Trp He Ser Trp 



He Ser Leu Phe 
180 

Thr Ser Lys He 
195 

Leu Gly Val Val 
210 

Thr Leu He Trp 
225 

Phe He Trp Met 



He Phe Lys Thr 
260 

Leu Gly Phe Thr 
275 

Gin Thr Ala Gin 
290 

Pro Met Gly He 
305 

Val Asp Arg Leu 



Leu He Phe Ser 
340 

Ser Pro Trp Trp 
355 

Ala Met Ser Phe 
370 



Leu Gly Asp Arg 
70 

Val Phe Thr Leu 
85 

Trp Leu He Ala 



Asn Pro Gin Pro 
120 

Arg Gly Ala Ala 
135 

Leu Phe Gly Pro 
150 

Arg Ala Val Phe 
165 

Met Val Ala Arg 



Asp Trp Leu Ser 
200 

Leu Ala Leu Gin 
215 

Val Ser Leu Ala 
230 

Gin Thr Arg Ser 
245 

Arg Asn Phe Ala 



Val Tyr Ser Val 
280 



Gly Met Ser Ser 
295 

He Ser Val Val 
310 

Ala Pro Gly Met 
325 

Met Ala Leu Met 



Leu Leu He Pro 
360 

Ala Pro Asn Ser 
375 



Tyr Gly Gin Arg 
75 

Ala Ala Leu Ala 
90 

Ala Arg Ala Val 
105 

Leu Ser He He 



Thr Gly Val Trp 
140 

Val He Gly Gly 
155 

Leu Val Tyr Val 
170 

Tyr Val Pro Lys 
185 

Gly Ala Val Ser 



Gin Gly Pro Glu 
220 

Val Gly He Ala 
235 

Lys Ala Pro Leu 
250 

He Gly Ala Phe 
265 

Asn Leu Pro He 



Gin Leu Ala Gly 
300 

Met Ser Pro Val 
315 

He Ser Lys He 
330 

Ala Val Phe Met 
345 

He He Leu Phe 



Val He Ala Leu 
380 



Asn He Tyr Leu 
80 



Cys Val Phe Ala 
95 



Gin Gly Leu Gly 
110 

His Lys He Phe 
125 

Ser Ala Val Ala 



Val Leu Val Gly 
160 

Pro Leu Gly Leu 
175 

Leu Pro Thr Gly 
190 

Leu Val Ala Val 
205 

Leu Gly Trp Gly 



Ala Ala Val Leu 
240 

Met Pro Leu Arg 
255 

Ser He Phe Ser 
270 

Met Leu Tyr Leu 
285 

Leu Met Leu Val 



He Gly Arg Leu 
320 



Gly Phe Gly Ala 
335 

He Ala Asn Leu 
350 

Gly Ser Ser Asn 
365 

Arg Asp Val Pro 



Gin Asp Leu Val Gly Ser Ala Ser Gly Phe Tyr Asn Thr Ser Arg Gin 
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Val Gly Ala Val Leu Gly Ala Ala Thr Leu Gly Ala Val Met Gin lie 
405 410 415 

Gly Val Gly Thr Val Ser Phe Gly Val Ala Met Gly Ala Ala lie Leu 
420 425 430 

Val Thr Leu Val Pro Leu lie Phe Gly Phe Leu Ala Val Thr Gin Phe 
435 440 445 



<210> 261 
<211> 1338 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1315) 
<223> RXA02088 

<400> 261 

agagcaccca agcgacattg ttcgataata tgttctatta ttggtattaa tactggtcag 

ctagatataa aaggggcgca gggctagcct tgggtgtgaa atg tta act caa aaa 

Met Leu Thr Gin Lys 



ata gaa tta gag get aaa cca aaa ate cca gag gag ate tgg gtg ctg 
lie Glu Leu Glu Ala Lys Pro Lys lie Pro Glu Glu lie Trp Val Leu 



gtt gtg get gcg ttt att att gcg ctg ggc tat ggc ctg att gcg ccg 

Val Val Ala Ala Phe He He Ala Leu Gly Tyr Gly Leu He Ala Pro 

25 30 35 

att ttg eea cag ttt gtg gtc ggt ttt gat gta agt ttt gca get gcc 

He Leu Pro Gin Phe Val Val Gly Phe Asp Val Ser Phe Ala Ala Ala 



agt gcg gtg gtg tec ate ttt gcg ggc gee egg ttg ttg ttt gcg ccg 
Ser Ala Val Val Ser He Phe Ala Gly Ala Arg Leu Leu Phe Ala Pro 



atg teg ggg agt ttg ate gat aag ate ggt tec egt cgt gtg tat etc 
Met Ser Gly Ser Leu He Asp Lys He Gly Ser Arg Arg Val Tyr Leu 



act ggt tta etc ace gtg get ate ace aeg ggg ctt gtt gcg ttg gcg 

Thr Gly Leu Leu Thr Val Ala He Thr Thr Gly Leu Val Ala Leu Ala 
90 95 100 

cag gaa tac tgg cag att ctg ctg ctt egt ggc ate gea ggt att ggt 

Gin Glu Tyr Trp Gin He Leu Leu Leu Arg Gly He Ala Gly He Gly 

105 110 115 



tec acc atg ttt aeg gtc tct gcc atg ggc ctg ate gtg aag atg gcg 4 99 
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Ser Thr Met Phe Thr Val Ser Ala Met Gly Leu lie Val Lys Met Ala 

120 125 130 

ccg gtg gag ate cgc ggg egg tgt teg teg gta tat gee agt teg ttc 

Pro Val Glu lie Arg Gly Arg Cys Ser Ser Val Tyr Ala Ser Ser Phe 

135 140 145 

ctg ttt ggc aat att att ggc ccg gtt gtg ggt get geg atg tec ggt 

Leu Phe Gly Asn lie lie Gly Pro Val Val Gly Ala Ala Met Ser Gly 

150 155 160 165 

ttg ggc atg egg tgg ecg ttc geg att tat ggt get tec gtt ggc tta 

Leu Gly Met Arg Trp Pro Phe Ala lie Tyr Gly Ala Ser Val Gly Leu 

170 175 180 

get gca ctt gtt gtg tgg tgg egg atg ccg aaa ace aae gat tea ett 

Ala Ala Leu Val Val Trp Trp Arg Met Pro Lys Thr Asn Asp Ser Leu 

185 190 195 

egg aag get gat age aat agt gtg ccg geg ttg cgc ttt get gag gca 

Arg Lys Ala Asp Ser Asn Ser Val Pro Ala Leu Arg Phe Ala Glu Ala 

200 205 210 

att aag gat tct gee tac egc teg geg ttg ttt agt get ttt gee aat 

lie Lys Asp Ser Ala Tyr Arg Ser Ala Leu Phe Ser Ala Phe Ala Asn 

215 220 225 

ggt tgg teg aae ttt ggt gtg cgt gtg geg gtt ctt cca ctg ttt gee 

Gly Trp Ser Asn Phe Gly Val Arg Val Ala Val Leu Pro Leu Phe Ala 

230 235 240 245 

gea get gca ttt age aat ggc gga get att geg ggt ttt gcc atg get 

Ala Ala Ala Phe Ser Asn Gly Gly Ala lie Ala Gly Phe Ala Met Ala 

250 255 260 

gog ttc gcc get gga aat get ttg tgt ctg caa ttc geg ggc gat etc 

Ala Phe Ala Ala Gly Asn Ala Leu Cys Leu Gin Phe Ala Gly Asp Leu 

265 270 275 

tea gat egc att ggc cgt aaa ccg atg att att tee ggg ctg ate gtc 

Ser Asp Arg lie Gly Arg Lys Pro Met lie lie Ser Gly Leu lie Val 

280 285 290 

aat gca gtg ttc acg gea atg ate gga ttc ggc aca gaa gtg tgg ate 

Asn Ala Val Phe Thr Ala Met lie Gly Phe Gly Thr Glu Val Trp lie 

295 300 305 

ctg ate acg gta tct geg ttg gea ggt get ggt geg ggc ttg ctt aat 

Leu lie Thr Val Ser Ala Leu Ala Gly Ala Gly Ala Gly Leu Leu Asn 

310 315 320 325 

cea agt cag cag geg gtg etc get gat gtt ata gat tec cgc cee ggc 

Pro Ser Gin Gin Ala Val Leu Ala Asp Val lie Asp Ser Arg Pro Gly 

330 335 340 

gga aaa gtc tta geg aat ttc caa atg geg cag gat ttc ggt geg att 

Gly Lys Val Leu Ala Asn Phe Gin Met Ala Gin Asp Phe Gly Ala He 

345 350 355 

gtt ggc ccg att etc gta ggc atg ate gca gaa cag gca ggc ttc caa 

Val Gly Pro lie Leu Val Gly Met He Ala Glu Gin Ala Gly Phe Gin 
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360 365 

ate gga ttc atg ctg tgt ggt gtg ate 
lie Gly Phe Met Leu Cys Gly Val lie 
375 380 

tgg ate ttc ggc egg gag acg ctg cca 
Trp lie Phe Gly Arg Glu Thr Leu Pro 
390 395 

taaatgacgc caattgtgga gtc 



370 

agt ttg ctg get gcg gtc gea 1267 
Ser Leu Leu Ala Ala Val Ala 
385 

acg gcg aaa gtc gag cag gta 1315 
Thr Ala Lys Val Glu Gin Val 
400 405 

1338 



<210> 262 
<211> 405 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 262 

Met Leu Thr Gin Lys lie Glu Leu Glu Ala Lys Pro Lys lie Pro Glu 
15 10 15 

Glu lie Trp Val Leu Val Val Ala Ala Phe lie lie Ala Leu Gly Tyr 
20 25 30 

Gly Leu lie Ala Pro lie Leu Pro Gin Phe Val Val Gly Phe Asp Val 
35 40 45 

Ser Phe Ala Ala Ala Ser Ala Val Val Ser He Phe Ala Gly Ala Arg 
50 55 60 

Leu Leu Phe Ala Pro Met Ser Gly Ser Leu He Asp Lys He Gly Ser 
65 70 75 80 

Arg Arg Val Tyr Leu Thr Gly Leu Leu Thr Val Ala lie Thr Thr Gly 
85 90 95 

Leu Val Ala Leu Ala Gin Glu Tyr Trp Gin He Leu Leu Leu Arg Gly 
100 105 110 

He Ala Gly He Gly Ser Thr Met Phe Thr Val Ser Ala Met Gly Leu 
115 120 125 

He Val Lys Met Ala Pro Val Glu He Arg Gly Arg Cys Ser Ser Val 
130 135 140 

Tyr Ala Ser Ser Phe Leu Phe Gly Asn He He Gly Pro Val Val Gly 
145 150 155 160 

Ala Ala Met Ser Gly Leu Gly Met Arg Trp Pro Phe Ala He Tyr Gly 
165 170 175 

Ala Ser Val Gly Leu Ala Ala Leu Val Val Trp Trp Arg Met Pro Lys 
180 185 190 

Thr Asn Asp Ser Leu Arg Lys Ala Asp Ser Asn Ser Val Pro Ala Leu 
195 200 - 205 



Arg Phe Ala Glu Ala He Lys Asp Ser Ala Tyr Arg Ser Ala Leu Phe 
210 215 220 
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Ser Ala Phe Ala Asn Gly Trp Ser Asn Phe Gly Val Arg Val Ala Val 
225 230 235 240 

Leu Pro Leu Phe Ala Ala Ala Ala Phe Ser Asn Gly Gly Ala lie Ala 
245 250 255 

Gly Phe Ala Met Ala Ala Phe Ala Ala Gly Asn Ala Leu Cys Leu Gin 
260 265 270 

Phe Ala Gly Asp Leu Ser Asp Arg lie Gly Arg Lys Pro Met lie lie 
275 280 285 

Ser Gly Leu lie Val Asn Ala Val Phe Thr Ala Met lie Gly Phe Gly 
290 295 300 

Thr Glu Val Trp lie Leu lie Thr Val Ser Ala Leu Ala Gly Ala Gly 
305 310 315 320 

Ala Gly Leu Leu Asn Pro Ser Gin Gin Ala Val Leu Ala Asp Val lie 
325 330 335 

Asp Ser Arg Pro Gly Gly Lys Val Leu Ala Asn Phe Gin Met Ala Gin 
340 345 350 

Asp Phe Gly Ala lie Val Gly Pro lie Leu Val Gly Met lie Ala Glu 
355 360 365 

Gin Ala Gly Phe Gin lie Gly Phe Met Leu Cys Gly Val lie Ser Leu 
370 375 380 

Leu Ala Ala Val Ala Trp lie Phe Gly Arg Glu Thr Leu Pro Thr Ala 
385 390 395 400 

Lys Val Glu Gin Val 
405 



<210> 263 
<211> 1239 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1216) 
<223> RXA00764 

<400> 263 

tactgcgtcg gatccgctga tgcttgcaga atcggacagt gatgggccgt ctgcgcctgc 60 

acctgggacg actggattat taggggtgga attttcgctc atg aca etc aag act 115 

Met Thr Leu Lys Thr 



age gtt ttg gca eta etc tta gat aac gtg cat gtt ctt ctg att gcg 
Ser Val Leu Ala Leu Leu Leu Asp Asn Val His Val Leu Leu lie Ala 
10 15 20 

aat cat gag teg ace acg eag aeg eag aaa ctt ttc egt cgt gtg gtg 
Asn Pro Glu Ser Thr Thr Gin Thr Gin Lys Leu Phe Arg Arg Val Val 
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cct gcg ttg atg gcg ctt gat ggt gtg teg ctt gaa gcg agg ttt acg 
Pro Ala Leu Met Ala Leu Asp Gly Val Ser Leu Glu Ala Arg Phe Thr 
40 45 50 

cac tat gga ggc cat gcg gag gaa atg gtt gcg ggt ttg acg gtg gat 
His Tyr Gly Gly His Ala Glu Glu Met Val Ala Gly Leu Thr Val Asp 
55 60 65 

gat ttt gat gtg att ate cee geg ggt ggg gac ggc aee gte aae gaa 
Asp Phe Asp Val lie lie Pro Ala Gly Gly Asp Gly Thr Val Asn Glu 



gtg ata aat ggg tta ctt ggg teg gcg gaa ggt gat ttt aga aac ctt 
Val lie Asn Gly Leu Leu Gly Ser Ala Glu Gly Asp Phe Arg Asn Leu 
90 95 100 

gag gat ttg ccg gcg att gcg gtg ttg cca acg ggg tct gee aat gtg 
Glu Asp Leu Pro Ala lie Ala Val Leu Pro Thr Gly Ser Ala Asn Val 
105 110 115 

ttt gcc cgt gcg ctt ggt tac ccc act gac ccg tat get gcc get gat 
Phe Ala Arg Ala Leu Gly Tyr Pro Thr Asp Pro Tyr Ala Ala Ala Asp 
120 125 130 

gcc ctg gtg gag ttg att egg aag aac cac ace aga act ate acc ttg 
Ala Leu Val Glu Leu He Arg Lys Asn His Thr Arg Thr He Thr Leu 
135 140 145 

ggt acg tgg aag ggt gat gat cag ggg act cgt tgg ttc gcg gtt aat 
Gly Thr Trp Lys Gly Asp Asp Gin Gly Thr Arg Trp Phe Ala Val Asn 
150 155 160 165 

get ggg ttt ggt att gat gcg gat gtt att gee agg gte gaa egg gcg 
Ala Gly Phe Gly He Asp Ala Asp Val He Ala Arg Val Glu Arg Ala 
170 175 180 

aga tct ttc ggc ttt gcg get tea ccg ttg ttg tat ctg cag gtg agt 
Arg Ser Phe Gly Phe Ala Ala Ser Pro Leu Leu Tyr Leu Gin Val Ser 
185 190 195 

ctt egg gcg tgg gtg aaa act cag att aag cca ccg aaa att acc gtg 
Leu Arg Ala Trp Val Lys Thr Gin He Lys Pro Pro Lys He Thr Val 
200 205 210 

gag gcg gtg gac age aaa ggg cac aaa ttg caa aaa gag gaa gtg cca 
Glu Ala Val Asp Ser Lys Gly His Lys Leu Gin Lys Glu Glu Val Pro 
215 220 225 

atg ctg ctt gcc teg aat acc aat ccg tgg act ttt ttg ggt ccg ctt 
Met Leu Leu Ala Ser Asn Thr Asn Pro Trp Thr Phe Leu Gly Pro Leu 
230 235 240 245 

cct gtg gtg aca aat ccg cag aat tct ttt gac aca ggt ctg ggg ctt 
Pro Val Val Thr Asn Pro Gin Asn Ser Phe Asp Thr Gly Leu Gly Leu 
250 255 260 

ttt ggc ttg act agt gtg cga gga ttc ggg gga gtg gea geg atg atg 
Phe Gly Leu Thr Ser Val Arg Gly Phe Gly Gly Val Ala Ala Met Met 
265 270 275 
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cac ctg att ggc gtg ggg cat ggt egg aag ttg gag aag ttg ate get 

His Leu lie Gly Val Gly His Gly Arg Lys Leu Glu Lys Leu lie Ala 

280 285 290 

aag cgc acc att get ttt gat gat gcg gag aaa gta acg etc acg tgc 

Lys Arg Thr He Ala Phe Asp Asp Ala Glu Lys Val Thr Leu Thr Cys 

295 300 305 

gae age gat cag cgt ttc caa gtt gat ggt gag tat gaa ggc aaa cca 

Asp Ser Asp Gin Arg Phe Gin Val Asp Gly Glu Tyr Glu Gly Lys Pro 

310 315 320 325 

aca aag gtg gtg ttg gaa tea ate act gat gcg gtg cga gtg tat gcg 

Thr Lys Val Val Leu Glu Ser He Thr Asp Ala Val Arg Val Tyr Ala 

330 335 340 

ccg aag acg cat ccg aca ccg ccg ate atg aat tgg get gte cat ttg 

Pro Lys Thr His Pro Thr Pro Pro He Met Asn Trp Ala Val His Leu 

345 350 355 

ttt aag cac gtc cgt gat ttc etc egg gtg cgc acg ttt ggc ate 

Phe Lys His Val Arg Asp Phe Leu Arg Val Arg Thr Phe Gly He 

360 365 370 

taggattcat cggagtttte ttc 



<210> 264 
<211> 372 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Thr Leu Lys Thr Ser Val Leu 1 
1 5 

Val Leu Leu He Ala Asn Pro Glu ^ 
20 



Ala Leu Leu Leu Asp Asn Val His 
10 15 

Ser Thr Thr Gin Thr Gin Lys Leu 
25 30 



Phe Arg Arg Val Val Pro Ala Leu Met Ala Leu Asp Gly Val Ser Leu 
35 40 45 

Glu Ala Arg Phe Thr His Tyr Gly Gly His Ala Glu Glu Met Val Ala 
50 55 60 

Gly Leu Thr Val Asp Asp Phe Asp Val He He Pro Ala Gly Gly Asp 
65 70 75 80 

Gly Thr Val Asn Glu Val He Asn Gly Leu Leu Gly Ser Ala Glu Gly 
85 90 95 

Asp Phe Arg Asn Leu Glu Asp Leu Pro Ala He Ala Val Leu Pro Thr 
100 105 110 

Gly Ser Ala Asn Val Phe Ala Arg Ala Leu Gly Tyr Pro Thr Asp Pro 
115 120 125 

Tyr Ala Ala Ala Asp Ala Leu Val Glu Leu He Arg Lys Asn His Thr 
130 135 140 



Arg Thr He Thr Leu Gly Thr Trp Lys Gly Asp Asp Gin Gly Thr Arg 
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145 150 155 160 

Trp Phe Ala Val Asn Ala Gly Phe Gly lie Asp Ala Asp Val He Ala 
165 170 175 

Arg Val Glu Arg Ala Arg Ser Phe Gly Phe Ala Ala Ser Pro Leu Leu 
180 185 190 

Tyr Leu Gin Val Ser Leu Arg Ala Trp Val Lys Thr Gin He Lys Pro 
195 200 205 

Pro Lys He Thr Val Glu Ala Val Asp Ser Lys Gly His Lys Leu Gin 
210 215 220 

Lys Glu Glu Val Pro Met Leu Leu Ala Ser Asn Thr Asn Pro Trp Thr 
225 230 235 240 

Phe Leu Gly Pro Leu Pro Val Val Thr Asn Pro Gin Asn Ser Phe Asp 
245 250 255 

Thr Gly Leu Gly Leu Phe Gly Leu Thr Ser Val Arg Gly Phe Gly Gly 
260 265 270 

Val Ala Ala Met Met His Leu He Gly Val Gly His Gly Arg Lys Leu 
275 280 285 

Glu Lys Leu He Ala Lys Arg Thr He Ala Phe Asp Asp Ala Glu Lys 
290 295 300 

Val Thr Leu Thr Cys Asp Ser Asp Gin Arg Phe Gin Val Asp Gly Glu 
305 310 315 320 

Tyr Glu Gly Lys Pro Thr Lys Val Val Leu Glu Ser He Thr Asp Ala 
325 330 335 

Val Arg Val Tyr Ala Pro Lys Thr His Pro Thr Pro Pro He Met Asn 
340 345 350 

Trp Ala Val His Leu Phe Lys His Val Arg Asp Phe Leu Arg Val Arg 
355 360 365 



Thr Phe Gly He 
370 



<210> 265 
<211> 271 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (271) 

<223> RXN03125 

<400> 265 

tgacaccggc gcgacgtatg gcattactgg cgtcacccca atttacgatg acatctctgc 

tcgcctcggc gacgtcctgg ttccttacgt tctgatcgtt ttg gtt eta gcg ttc 

Leu Val Leu Ala Phe 
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ctc gtg ctg ttg etc gtg ttc egg tec att tgg gtc eca ttg ate geg 163 
Leu Val Leu Leu Leu Val Phe Arg Ser lie Trp Val Pro Leu lie Ala 
10 15 20 

get etg gge ttt gge ttg tea gtt etg get ace ttt ggt get ace gtg 211 
Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr Phe Gly Ala Thr Val 



gcg ate ttc caa gaa ggt get ttc gge ate ate gae gat eet cag eea 
Ala He Phe Gin Glu Gly Ala Phe Gly He He Asp Asp Pro Gin Pro 



ctg ctg tgc ttc 
Leu Leu Cys Phe 



<210> 266 
<211> 57 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 266 

Leu Val Leu Ala Phe Leu Val Leu Leu Leu Val Phe Arg Ser He Trp 



Val Pro Leu He Ala Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr 
20 25 30 

Phe Gly Ala Thr Val Ala He Phe Gin Glu Gly Ala Phe Gly He He 



Asp Asp Pro Gin Pro Leu Leu Cys Phe 
50 55 



<210> 267 
<211> 1443 
<212> DMA 
<213> Corynebacterium glutamieum 

<220> 
<221> CDS 

<222> (101) . . (1420) 
<223> RXN01553 

<400> 267 

atgatgatgt ectcagcaag tecaagegce 
taccaagcea gaettaaatt tetaccttaa 



ttc gac cgc gcg ace aaa ccc aca 
Phe Asp Arg Ala Thr Lys Pro Thr 



aagecatgct ggaaacaatt ctegagetga 60 

agtcttgage atg act gtt eag gaa 115 
Met Thr Val Gin Glu 
1 5 

eea aaa eee eea att gtt tct tgg 163 
Pro Lys Pro Pro He Val Ser Trp 
15 20 



gcg ttt tgg gat tgg ggt tec gee tct ttc aac geg gte etc gtg ace 211 
Ala Phe Trp Asp Trp Gly Ser Ala Ser Phe Asn Ala Val Leu Val Thr 
25 30 35 



BGI-124CP 



-345- 



ttt att ttc teg gtc tat etc act gat tea gtc ggc gee acc etc ccc 
Phe lie Phe Ser Val Tyr Leu Thr Asp Ser Val Gly Ala Thr Leu Pro 



gag ggt tec aac gee aea tea etg tat teg atg geg gte gee ate get 
Glu Gly Ser Asn Ala Thr Ser Leu Tyr Ser Met Ala Val Ala lie Ala 



gge gtc att gtt geg gtt gtt gee cea gte atg ggc agg cga tea gat 355 
Gly Val lie Val Ala Val Val Ala Pro Val Met Gly Arg Arg Ser Asp 



ate aag ggc act cgc egc agg tea etg cgc atg tgg aca ctt gtc acc 403 
lie Lys Gly Thr Arg Arg Arg Ser Leu Arg Met Trp Thr Leu Val Thr 
90 95 100 

gtg ttc ttg atg ttt tgt etc ttt aca gta aag aac act gat ccc aca 451 
Val Phe Leu Met Phe Cys Leu Phe Thr Val Lys Asn Thr Asp Pro Thr 
105 110 115 

ttt ttc tgg ttt ggt gta gee ate atg geg ate gee aac ate acc ttt 499 
Phe Phe Trp Phe Gly Val Ala lie Met Ala lie Ala Asn lie Thr Phe 
120 125 130 

gag ttc get gaa gtt eag tae tat geg cag etc tee caa ate teg acc 547 
Glu Phe Ala Glu Val Gin Tyr Tyr Ala Gin Leu Ser Gin lie Ser Thr 
135 140 145 

egc gaa aac gtg gge cga gtt tct ggt ttc ggc tgg tec atg ggt tae 595 
Arg Glu Asn Val Gly Arg Val Ser Gly Phe Gly Trp Ser Met Gly Tyr 
150 155 160 165 

ttc ggt ggc ate gtt eta etg ctt gtt tgt tac eta ggt ttt gtt gcc 643 
Phe Gly Gly lie Val Leu Leu Leu Val Cys Tyr Leu Gly Phe Val Ala 
170 175 180 

ggt gat ggc gat acc cgc gga ttc eta aac etg ccc ate gaa gac ggc 691 
Gly Asp Gly Asp Thr Arg Gly Phe Leu Asn Leu Pro lie Glu Asp Gly 
185 190 195 

atg aat ate cgc etc gtc gea gtg ctt gea gcc gtt tgg ttc ttg gtc 739 
Met Asn lie Arg Leu Val Ala Val Leu Ala Ala Val Trp Phe Leu Val 
200 205 210 

tct geg att ccg gea ctt ctt cga gtc cca gaa att gag gea cag gta 787 
Ser Ala lie Pro Ala Leu Leu Arg Val Pro Glu lie Glu Ala Gin Val 
215 220 225 

get gee gaa gac eac ccc aaa ggc etc ata get gcc tac aag gat etc 835 
Ala Ala Glu Asp His Pro Lys Gly Leu lie Ala Ala Tyr Lys Asp Leu 
230 • 235 240 245 

ttt ggg eag ate get gag etg tgg aaa caa gac cgc aac tec gtg tat 883 
Phe Gly Gin lie Ala Glu Leu Trp Lys Gin Asp Arg Asn Ser Val Tyr 
250 255 260 

ttc etc ate gea gea act gtt ttc egt gac gga etc gcc gga gta ttt 931 
Phe Leu lie Ala Ala Thr Val Phe Arg Asp Gly Leu Ala Gly Val Phe 
265 270 275 
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acc ttc ggt gcc ate ctt gcg gtc tct gtg tac gga eta tct gcc ggt 
Thr Phe Gly Ala He Leu Ala Val Ser Val Tyr Gly Leu Ser Ala Gly 
280 285 290 

gat gtc etc etc ttc ggt gte gea gee aac gtg gte tct gcg ttg gga 
Asp Val Leu Leu Phe Gly Val Ala Ala Asn Val Val Ser Ala Leu Gly 
295 300 305 

gea etc etc gga gga ttc eta gae gat ege gtc ggg eca aaa eee ate 
Ala Leu Leu Gly Gly Phe Leu Asp Asp Arg Val Gly Pro Lys Pro He 
310 315 320 325 

ate ttg att tct ctt gcc ate atg ate gee gat get gea att etc tte 
He Leu He Ser Leu Ala He Met He Ala Asp Ala Ala He Leu Phe 
330 335 340 

ttc gtt gaa ggc cee act aat ttc tgg ate ttc gga tta ate etc tgt 
Phe Val Glu Gly Pro Thr Asn Phe Trp He Phe Gly Leu He Leu Cys 
345 350 355 

gcg ttt gtg gga cct gea cag tea gcg teg aga age tat tta aca egt 
Ala Phe Val Gly Pro Ala Gin Ser Ala Ser Arg Ser Tyr Leu Thr Arg 
360 365 370 

ctt tee cca gat ggc eag gaa ggc eag etc ttc ggc ctt tat gee act 
Leu Ser Pro Asp Gly Gin Glu Gly Gin Leu Phe Gly Leu Tyr Ala Thr 
375 380 385 

acc ggc cgt gcc gtg agt tgg atg gtg ecg teg ctg ttt ggt gta ttt 
Thr Gly Arg Ala Val Ser Trp Met Val Pro Ser Leu Phe Gly Val Phe 
390 395 400 405 

gtg ggg etc acc ggc gat gae ege act ggt att ttg gee ate geg ctg 
Val Gly Leu Thr Gly Asp Asp Arg Thr Gly He Leu Ala He Ala Leu 
410 415 420 

att ctg eta ttc ggt att gtg etg ctg age atg gtg aag eea ecg cae 
He Leu Leu Phe Gly He Val Leu Leu Ser Met Val Lys Pro Pro His 
425 430 435 

aag gtg aag tagacaaagc gcccacaagg att 
Lys Val Lys 



<210> 268 
<211> 440 
<212> PRT 

<213> Corynebaet erium glutamicum 
<400> 268 

Met Thr Val Gin Glu Phe Asp Arg Ala Thr Lys Pro Thr Pro Lys Pro 



Pro He Val Ser Trp Ala Phe Trp Asp Trp Gly Ser Ala Ser Phe Asn 
20 25 30 

Ala Val Leu Val Thr Phe He Phe Ser Val Tyr Leu Thr Asp Ser Val 



Gly Ala Thr Leu Pro Glu Gly Ser Asn Ala Thr Ser Leu Tyr Ser Met 
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50 55 60 

Ala Val Ala He Ala Gly Val He Val Ala Val Val Ala Pro Val Met 



Gly Arg Arg Ser Asp He Lys Gly Thr Arg Arg Arg Ser Leu Arg Met 
85 90 95 

Trp Thr Leu Val Thr Val Phe Leu Met Phe Cys Leu Phe Thr Val Lys 
100 105 110 

Asn Thr Asp Pro Thr Phe Phe Trp Phe Gly Val Ala He Met Ala He 
115 120 125 

Ala Asn He Thr Phe Glu Phe Ala Glu Val Gin Tyr Tyr Ala Gin Leu 
130 135 140 

Ser Gin He Ser Thr Arg Glu Asn Val Gly Arg Val Ser Gly Phe Gly 
145 150 155 160 

Trp Ser Met Gly Tyr Phe Gly Gly He Val Leu Leu Leu Val Cys Tyr 
165 170 175 

Leu Gly Phe Val Ala Gly Asp Gly Asp Thr Arg Gly Phe Leu Asn Leu 
180 185 190 

Pro He Glu Asp Gly Met Asn He Arg Leu Val Ala Val Leu Ala Ala 
195 200 205 

Val Trp Phe Leu Val Ser Ala He Pro Ala Leu Leu Arg Val Pro Glu 
210 215 220 

He Glu Ala Gin Val Ala Ala Glu Asp His Pro Lys Gly Leu He Ala 
225 230 235 240 

Ala Tyr Lys Asp Leu Phe Gly Gin He Ala Glu Leu Trp Lys Gin Asp 
245 250 255 

Arg Asn Ser Val Tyr Phe Leu He Ala Ala Thr Val Phe Arg Asp Gly 
260 265 270 

Leu Ala Gly Val Phe Thr Phe Gly Ala He Leu Ala Val Ser Val Tyr 
275 280 285 

Gly Leu Ser Ala Gly Asp Val Leu Leu Phe Gly Val Ala Ala Asn Val 
290 295 300 

Val Ser Ala Leu Gly Ala Leu Leu Gly Gly Phe Leu Asp Asp Arg Val 
305 310 315 320 

Gly Pro Lys Pro He He Leu He Ser Leu Ala He Met He Ala Asp 
325 330 335 

Ala Ala He Leu Phe Phe Val Glu Gly Pro Thr Asn Phe Trp He Phe 
340 345 350 

Gly Leu He Leu Cys Ala Phe Val Gly Pro Ala Gin Ser Ala Ser Arg 
355 360 365 

Ser Tyr Leu Thr Arg Leu Ser Pro Asp Gly Gin Glu Gly Gin Leu Phe 
370 375 380 
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Gly Leu Tyr Ala Thr Thr Gly Arg Ala Val Ser Trp Met Val Pro Ser 
385 390 395 400 

Leu Phe Gly Val Phe Val Gly Leu Thr Gly Asp Asp Arg Thr Gly lie 
405 410 415 

Leu Ala lie Ala Leu lie Leu Leu Phe Gly lie Val Leu Leu Ser Met 
420 425 430 

Val Lys Pro Pro His Lys Val Lys 
435 440 



<210> 269 
<211> 840 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (817) 

<223> RXN00535 

<400> 269 

aatcgcatgg ggcaccgtgg tcagacaccg gatcgcgctc cgcaccccaa aagatggctc 60 

cctaaggagc tcacctttac tcaatgctct gatgacaccg atg tgg tgg gca ggc 115 

Met Trp Trp Ala Gly 



atg agt acc gcg atg ctg gca tat ttc tta caa aca gta gca ctt ggt 
Met Ser Thr Ala Met Leu Ala Tyr Phe Leu Gin Thr Val Ala Leu Gly 



ttc ggc acc etc ttg gta gtg caa cca gtg ctt gtc ctg teg ctg atg 
Phe Gly Thr Leu Leu Val Val Gin Pro Val Leu Val Leu Ser Leu Met 



ttc acg ctg ccg etc tea gca cga ttc aat ggc tac cga eta cgc cga 
Phe Thr Leu Pro Leu Ser Ala Arg Phe Asn Gly Tyr Arg Leu Arg Arg 



act gaa ate ttc tgg get acc etc etc acc gta gcc gtg ggc ate atg 
Thr Glu He Phe Trp Ala Thr Leu Leu Thr Val Ala Val Gly He Met 



ate gtt ttg gga cgc ccc ctt ccc gga aac ccc cac ccc cca etc gat 355 

He Val Leu Gly Arg Pro Leu Pro Gly Asn Pro His Pro Pro Leu Asp 
70 75 80 85 

cga tgg att cca gta ctt tta gtc ggc gtt gca gta atg ggt gga atg 403 

Arg Trp He Pro Val Leu Leu Val Gly Val Ala Val Met Gly Gly Met 

90 95 100 

tgg ctg ctt gcg gaa tac gta tta aag aag gac aaa gcc etc ate ctt 451 

Trp Leu Leu Ala Glu Tyr Val Leu Lys Lys Asp Lys Ala Leu He Leu 
105 110 115 



ggt ctt gtg acg ggt gca ttg ttt ggc tac gta gca gtg atg tec aaa 499 
Gly Leu Val Thr Gly Ala Leu Phe Gly Tyr Val Ala Val Met Ser Lys 
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gcc gcg gtg gat ctt ttt gtc cat caa ggc ata acg gga etc ate ttg 547 
Ala Ala Val Asp Leu Phe Val His Gin Gly He Thr Gly Leu He Leu 
135 140 145 

aac tgg gaa ggc tac ggc eta ate etc ace gca tta ctt gga aea ate 595 
Asn Trp Glu Gly Tyr Gly Leu He Leu Thr Ala Leu Leu Gly Thr He 
150 155 160 165 

gtg cag cag tat tec ttt aac get ggc gaa eta caa aaa teg eta ccc 543 
Val Gin Gin Tyr Ser Phe Asn Ala Gly Glu Leu Gin Lys Ser Leu Pro 
170 175 180 

gee atg ace att gee gaa eca att gtt gee ttc agt ttg ggc tac ttg 591 
Ala Met Thr He Ala Glu Pro He Val Ala Phe Ser Leu Gly Tyr Leu 
185 190 195 

gtt ctg ggc gaa aaa ttc caa gtc gtg gac tgg gaa tgg ate gee atg 739 
Val Leu Gly Glu Lys Phe Gin Val Val Asp Trp Glu Trp He Ala Met 
200 205 210 

ggc ate gca eta ctg gtg atg att gtt tee ace att gca ctg tct cgt 787 
Gly He Ala Leu Leu Val Met He Val Ser Thr He Ala Leu Ser Arg 
215 220 225 

aca age aca atg cog gcc gga teg aaa agg taaaactcca aagttecccc 837 
Thr Ser Thr Met Pro Ala Gly Ser Lys Arg 
230 235 



<210> 270 
<211> 239 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 270 

Met Trp Trp Ala Gly Met Ser Thr Ala Met Leu Ala Tyr Phe Leu Gin 
15 10 15 

Thr Val Ala Leu Gly Phe Gly Thr Leu Leu Val Val Gin Pro Val Leu 
20 25 30 

Val Leu Ser Leu Met Phe Thr Leu Pro Leu Ser Ala Arg Phe Asn Gly 



Tyr Arg Leu Arg Arg Thr Glu He Phe Trp Ala Thr Leu Leu Thr Val 
50 55 60 

Ala Val Gly He Met He Val Leu Gly Arg Pro Leu Pro Gly Asn Pro 
65 70 75 80 

His Pro Pro Leu Asp Arg Trp He Pro Val Leu Leu Val Gly Val Ala 
85 90 95 

Val Met Gly Gly Met Trp Leu Leu Ala Glu Tyr Val Leu Lys Lys Asp 
100 105 110 



Lys Ala Leu He Leu Gly Leu Val Thr Gly Ala Leu Phe Gly Tyr Val 
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115 

Ala Val Met Ser 
130 

Thr Gly Leu lie 
145 

Leu Leu Gly Thr 



Gin Lys Ser Leu 
180 

Ser Leu Gly Tyr 
195 

Glu Trp lie Ala 
210 

lie Ala Leu Ser 
225 



120 

Lys Ala Ala Val 
135 

Leu Asn Trp Glu 
150 

lie Val Gin Gin 
165 

Pro Ala Met Thr 



Leu Val Leu Gly 
200 

Met Gly lie Ala 
215 

Arg Thr Ser Thr 
230 



Asp Leu Phe Val 
140 

Gly Tyr Gly Leu 
155 

Tyr Ser Phe Asn 
170 

He Ala Glu Pro 
185 

Glu Lys Phe Gin 



Leu Leu Val Met 
220 

Met Pro Ala Gly 
235 



125 

His Gin Gly He 

He Leu Thr Ala 
160 

Ala Gly Glu Leu 
175 

He Val Ala Phe 
190 

Val Val Asp Trp 
205 

He Val Ser Thr 
Ser Lys Arg 



<210> 271 
<211> 2472 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (2449) 
<223> RXN00453 



<400> 271 

tagtggggcg tgaaaaaata gctcatttaa gaggagaagc aaccccgtgg cgaaattgct 60 

attcaggttg gggcgatggt cctataatcg caagtggatt gtg att teg gca tgg 115 

Val He Ser Ala Trp 
1 5 



eta ctt att ttg gcc att gtt ggt ggt ctg gcc ctg acg atg cag aag 163 
Leu Leu He Leu Ala He Val Gly Gly Leu Ala Leu Thr Met Gin Lys 
10 15 20 



ggg ttc agt aac tct ttc act att gaa gac acc cct teg att gat gcc 211 
Gly Phe Ser Asn Ser Phe Thr He Glu Asp Thr Pro Ser He Asp Ala 
25 30 35 



act gtt tct ctg gtt gaa aat ttc cct gat cag acg aac ccg gtg acg 259 
Thr Val Ser Leu Val Glu Asn Phe Pro Asp Gin Thr Asn Pro Val Thr 
40 45 50 



gcc gcc gga gtt aac gtg gtt ttc caa tec eeg gaa gga ace aeg ctt 307 
Ala Ala Gly Val Asn Val Val Phe Gin Ser Pro Glu Gly Thr Thr Leu 
55 50 65 



gat gat cct cag atg atg act gcg atg gat gca gtc gtt gat tac att 
Asp Asp Pro Gin Met Met Thr Ala Met Asp Ala Val Val Asp Tyr He 
70 75 80 85 



355 
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gag gac aat ttg cct gat ttt ggt ggg gga gag cgc ttc ggc aat cct 

Glu Asp Asn Leu Pro Asp Phe Gly Gly Gly Glu Arg Phe Gly Asn Pro 

90 95 100 

gtt gag gtg tct cct gcg ttg gaa gag atg gtc ate gag cag atg acc 

Val Glu Val Ser Pro Ala Leu Glu Glu Met Val lie Glu Gin Met Thr 

105 110 115 

age atg ggg ctt cct gag gaa acc get gca aag gat get gee aat ctg 

Ser Met Gly Leu Pro Glu Glu Thr Ala Ala Lys Asp Ala Ala Asn Leu 

120 125 130 

gcg gtg ttg age gaa gac aaa ace att ggc tac acc tct tte aac att 

Ala Val Leu Ser Glu Asp Lys Thr lie Gly Tyr Thr Ser Phe Asn lie 
135 140 145 

gat gtt gag gcc gca gaa tat gtg gag caa aaa cac cgc gat gtg ate 

Asp Val Glu Ala Ala Glu Tyr Val Glu Gin Lys His Arg Asp Val lie 

150 155 160 165 

aac gaa gcg atg caa ate ggt gaa gat tta ggt gtc egg gtg gaa gcc 

Asn Glu Ala Met Gin He Gly Glu Asp Leu Gly Val Arg Val Glu Ala 

170 175 180 

ggt gga cct get ttc ggt gat cca att cag att gaa acc acc agt gag 

Gly Gly Pro Ala Phe Gly Asp Pro He Gin He Glu Thr Thr Ser Glu 

185 190 195 

ate ate ggt att ggc ate gcg ttc ate gtg ttg att tte acc ttt ggt 

He He Gly He Gly He Ala Phe He Val Leu He Phe Thr Phe Gly 

200 205 210 

tct ttg att get gca ggc ttg cct ttg att acc gcg gtg ate ggc gtg 

Ser Leu He Ala Ala Gly Leu Pro Leu He Thr Ala Val He Gly Val 
215 220 225 

ggc att ggt gcg ctg gca att gtg ctg gcc acg gcg ttt act gat etc 

Gly He Gly Ala Leu Ala He Val Leu Ala Thr Ala Phe Thr Asp Leu 

230 235 240 245 

aac aat gtg act cca gtg etc gca gtg atg att ggc ctg gcc gtg ggc 

Asn Asn Val Thr Pro Val Leu Ala Val Met He Gly Leu Ala Val Gly 

250 255 260 

att gac tae gcg ctg ttt att ttg tct agg tac cgt gcg gag tat aag 

He Asp Tyr Ala Leu Phe He Leu Ser Arg Tyr Arg Ala Glu Tyr Lys 

265 270 275 

cgc atg cea cgt gcc gat get gcc gga atg gcg gtg ggc aca get ggt 

Arg Met Pro Arg Ala Asp Ala Ala Gly Met Ala Val Gly Thr Ala Gly 

280 285 290 

agt gcg gtg gtg ttt get ggc gcg aeg gtg att ate gcg ctg gta gee 

Ser Ala Val Val Phe Ala Gly Ala Thr Val He He Ala Leu Val Ala 
295 300 305 

etc ate att gcg gat ate gga ttc etc acg gcc atg ggt att tct gcg 

Leu He He Ala Asp He Gly Phe Leu Thr Ala Met Gly He Ser Ala 

310 315 320 325 

gcg ttt acg gtg ttc gtg get gtg etc att gcg ttg acg ttt ate ccg 
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Ala Phe Thr 



gcg ctg ttg 
Ala Leu Leu 



gga att ggt 
Gly He Gly 
360 

aat cgt cgt 
Asn Arg Arg 
375 

ccg ggt ctt 
Pro Gly Leu 
390 

att cct gca 
He Pro Ala 



aat att gat 
Asn He Asp 



ttt ggc gcg 
Phe Gly Ala 
440 

gag gtc aat 
Glu Val Asn 
455 

gag cct gaa 
Glu Pro Glu 
470 

acc tat atg 
Thr Tyr Met 



aat gcg cag 
Asn Ala Gin 



etc gtg act 
Leu Val Thr 
520 

atg cac gtg 
Met His Val 
535 

act gaa ctg 
Thr Glu Leu 
550 

gag cag ctg 
Glu Gin Leu 



Val Phe Val 
330 

ggt gtg ttt 
Gly Val Phe 
345 

gga aac cca 
Gly Asn Pro 



tec aag ggt 
Ser Lys Gly 



gtg gtg gca 
Val Val Ala 
395 

atg aac ctg 
Met Asn Leu 
410 

acc act cag 
Thr Thr Gin 
425 

ggc gtt aat 
Gly Val Asn 



get gat tec 
Ala Asp Ser 



gag ggc gag 
Glu Gly Glu 
475 

tat gtc acc 
Tyr Val Thr 
490 

ate ate age 
He He Ser 
505 

eea tac acc 
Pro Tyr Thr 



ctg cgt gcg 
Leu Arg Ala 



ggt acc act 
Gly Thr Thr 
555 

gaa gae gca 
Glu Asp Ala 



Ala Val Leu 



ggt ggt eat 
Gly Gly His 
350 

aeg cca aag 
Thr Pro Lys 
365 

cgc tea tgg 
Arg Ser Trp 
380 

gtg gtg gtc 
Val Val Val 



cag ttg tea 
Gin Leu Ser 



cgt cag teg 
Arg Gin Ser 
430 

gcg ccg ttc 
Ala Pro Phe 
445 

acc gca ttg 
Thr Ala Leu 
460 

ttc gat egg 
Phe Asp Arg 



cag acc tac 
Gin Thr Tyr 



gtc aat gat 
Val Asn Asp 
510 

gga cct gcg 
Gly Pro Ala 
525 

cag gaa get 
Gin Glu Ala 
540 

ggg ttt acg 
Gly Phe Thr 



atg ccg gtt 
Met Pro Val 



He Ala Leu 
335 

gcg ttc aag 
Ala Phe Lys 



cag acg tgg 
Gin Thr Trp 



gtc aag ctt 
Val Lys Leu 
385 

ttg ggt ctt 
Leu Gly Leu 
400 

ctg cct tct 
Leu Pro Ser 
415 

get gat ttg 
Ala Asp Leu 



ttg gtc ate 
Leu Val He 



eag eea ctg 
Gin Pro Leu 
465 

gag eag gcg 
Glu Gin Ala 
480 

aat tec aac 
Asn Ser Asn 
495 

gat ttc act 
Asp Phe Thr 



gat aaa gag 
Asp Lys Glu 



eag att gag 
Gin He Glu 
545 

gcg gtt eag 
Ala Val Gin 
560 

tac etc get 
Tyr Leu Ala 



Thr Phe He 
340 

ggc aag ate 
Gly Lys He 
355 

gag caa gcg 
Glu Gin Ala 
370 

gta cag aaa 
Val Gin Lys 



ggt gee ttg 
Gly Ala Leu 



gac tec acc 
Asp Ser Thr 
420 

atg gca gag 
Met Ala Glu 
435 

gtc gat acg 
Val Asp Thr 
450 

att gag gca 
He Glu Ala 



get cgt ttt 
Ala Arg Phe 



ate gat gtg 
He Asp Val 
500 

gcg gcg cag 
Ala Ala Gin 
515 

acc cct gag 
Thr Pro Glu 
530 

gat gtt acg 
Asp Val Thr 



ttg gac att 
Leu Asp He 



gtg gtt gtt 
Val Val Val 



Pro 



cct 1171 
Pro 



ett 1219 
Leu 



gca 1267 
Ala 



aee 1315 

Thr 

405 

tec 1363 
Ser 



ggc 1411 
Gly 



cat 1459 
His 



cag 1507 
Gin 



get 1555 

Ala 

485 

aag 1603 
Lys 



att 1651 
He 



ttg 1699 
Leu 



gga 1747 
Gly 



act 1795 

Thr 

565 

ggt 1843 
Gly 
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ttg get att ttc etc etc att ctg gtg ttc cgt tec ctg ctt gtt ccg 

Leu Ala lie Phe Leu Leu lie Leu Val Phe Arg Ser Leu Leu Val Pro 

585 590 595 

ctg gtt get gge ett ggc ttc ttg ttg tct gtg ggt gcg gcc ttc ggt 

Leu Val Ala Gly Leu Gly Phe Leu Leu Ser Val Gly Ala Ala Phe Gly 

600 605 610 

gcg acg gtg ttg gtc tgg cag gag gge ttc ggt ggc ttt gtg aac ace 

Ala Thr Val Leu Val Trp Gin Glu Gly Phe Gly Gly Phe Val Asn Thr 

615 620 625 

cct ggt ccg ctg att tec ttc atg ccg ate ttc etc ate ggc gtg ace 

Pro Gly Pro Leu lie Ser Phe Met Pro lie Phe Leu He Gly Val Thr 

630 635 640 645 

ttc ggt ttg gee atg gac tat cag gtg ttc ctt gtg act cgc atg egc 

Phe Gly Leu Ala Met Asp Tyr Gin Val Phe Leu Val Thr Arg Met Arg 

650 655 660 

gag cac tae ace cac cac aat gge aag gga cag cet ggt tec aag tac 

Glu His Tyr Thr His His Asn Gly Lys Gly Gin Pro Gly Ser Lys Tyr 

665 670 675 

aee ccg gtt gag cag tea gtg att gaa ggc ttc aeg cag ggc tec egc 

Thr Pro Val Glu Gin Ser Val He Glu Gly Phe Thr Gin Gly Ser Arg 

680 685 690 

gtg gtt aca gca gcg gca ctg ate atg att gcc gtg ttc gtg gcg ttt 

Val Val Thr Ala Ala Ala Leu He Met He Ala Val Phe Val Ala Phe 

695 700 705 

att gat cag ccg ttg eca ttt att aag ate ttc ggt ttc geg ttg ggt 

He Asp Gin Pro Leu Pro Phe He Lys He Phe Gly Phe Ala Leu Gly 

710 715 720 725 

gcg ggc gtg ttt ttc gat get ttc ttc att cgc atg ggt ctg gtc ccc 

Ala Gly Val Phe Phe Asp Ala Phe Phe He Arg Met Gly Leu Val Pro 

730 735 740 

gcg teg atg ttc ctg atg ggc aag gcc acg tgg tgg atg cct aag tgg 

Ala Ser Met Phe Leu Met Gly Lys Ala Thr Trp Trp Met Pro Lys Trp 

745 750 755 

ctg gat cga att ctg cca agt ttg gac att gaa ggc acc gca ctg gag 

Leu Asp Arg He Leu Pro Ser Leu Asp He Glu Gly Thr Ala Leu Glu 

760 765 770 

aag gaa tgg gag gag aag cag get gca cgt tagacttgge aectatgtca 

Lys Glu Trp Glu Glu Lys Gin Ala Ala Arg 
775 780 



<210> 272 
<211> 783 
<212> PRT 

<213> Corynebacteri 
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<400> 272 

Val lie Ser Ala Trp Leu Leu lie Leu Ala lie Val Gly Gly Leu Ala 
15 10 15 

Leu Thr Met Gin Lys Gly Phe Ser Asn Ser Phe Thr lie Glu Asp Thr 
20 25 30 

Pro Ser lie Asp Ala Thr Val Ser Leu Val Glu Asn Phe Pro Asp Gin 
35 40 45 

Thr Asn Pro Val Thr Ala Ala Gly Val Asn Val Val Phe Gin Ser Pro 
50 55 60 

Glu Gly Thr Thr Leu Asp Asp Pro Gin Met Met Thr Ala Met Asp Ala 



Val Val Asp Tyr lie Glu Asp Asn Leu Pro Asp Phe Gly Gly Gly Glu 
85 90 95 

Arg Phe Gly Asn Pro Val Glu Val Ser Pro Ala Leu Glu Glu Met Val 
100 105 110 

lie Glu Gin Met Thr Ser Met Gly Leu Pro Glu Glu Thr Ala Ala Lys 
115 120 125 

Asp Ala Ala Asn Leu Ala Val Leu Ser Glu Asp Lys Thr lie Gly Tyr 
130 135 140 

Thr Ser Phe Asn lie Asp Val Glu Ala Ala Glu Tyr Val Glu Gin Lys 
145 150 155 160 

His Arg Asp Val lie Asn Glu Ala Met Gin lie Gly Glu Asp Leu Gly 
165 170 175 

Val Arg Val Glu Ala Gly Gly Pro Ala Phe Gly Asp Pro He Gin He 
180 185 190 

Glu Thr Thr Ser Glu He He Gly He Gly He Ala Phe He Val Leu 
195 200 205 

He Phe Thr Phe Gly Ser Leu He Ala Ala Gly Leu Pro Leu He Thr 
210 215 220 

Ala Val He Gly Val Gly He Gly Ala Leu Ala He Val Leu Ala Thr 
225 230 235 240 

Ala Phe Thr Asp Leu Asn Asn Val Thr Pro Val Leu Ala Val Met He 
245 250 255 

Gly Leu Ala Val Gly He Asp Tyr Ala Leu Phe He Leu Ser Arg Tyr 
260 265 270 

Arg Ala Glu Tyr Lys Arg Met Pro Arg Ala Asp Ala Ala Gly Met Ala 
275 280 285 

Val Gly Thr Ala Gly Ser Ala Val Val Phe Ala Gly Ala Thr Val He 
290 295 300 

He Ala Leu Val Ala Leu He He Ala Asp He Gly Phe Leu Thr Ala 
305 310 315 320 
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Met Gly He Ser 



Leu Thr Phe He 
340 

Lys Gly Lys He 
355 



Trp Glu Gin Ala 
370 

Leu Val Gin Lys 
385 

Leu Gly Ala Leu 



Ser Asp Ser Thr 
420 

Leu Met Ala Glu 
435 

He Val Asp Thr 
450 

Leu He Glu Ala 
465 

Ala Ala Arg Phe 



Asn He Asp Val 
500 

Thr Ala Ala Gin 
515 

Glu Thr Pro Glu 
530 

Glu Asp Val Thr 
545 

Gin Leu Asp He 



Ala Val Val Val 
580 

Ser Leu Leu Val 
595 

Gly Ala Ala Phe 
610 

Gly Phe Val Asn 
625 



Ala Ala Phe Thr 
325 

Pro Ala Leu Leu 



Pro Gly He Gly 
360 

Leu Asn Arg Arg 
375 

Ala Pro Gly Leu 
39-0 

Thr He Pro Ala 
405 

Ser Asn He Asp 



Gly Phe Gly Ala 
440 

His Glu Val Asn 
455 

Gin Glu Pro Glu 
470 

Ala Thr Tyr Met 
485 

Lys Asn Ala Gin 



He Leu Val Thr 
520 

Leu Met His Val 
535 

Gly Thr Glu Leu 
550 

Thr Glu Gin Leu 
565 

Gly Leu Ala He 



Pro Leu Val Ala 
600 

Gly Ala Thr Val 
615 

Thr Pro Gly Pro 
630 



Val Phe Val Ala 
330 

Gly Val Phe Gly 
345 

Gly Asn Pro Thr 



Ser Lys Gly Arg 
380 

Val Val Ala Val 
395 

Met Asn Leu Gin 
410 

Thr Thr Gin Arg 
425 

Gly Val Asn Ala 



Ala Asp Ser Thr 
460 

Glu Gly Glu Phe 
475 

Tyr Val Thr Gin 
490 

He He Ser Val 
505 

Pro Tyr Thr Gly 



Leu Arg Ala Gin 
540 

Gly Thr Thr Gly 
555 

Glu Asp Ala Met 
570 

Phe Leu Leu He 
585 

Gly Leu Gly Phe 



Leu Val Trp Gin 
620 

Leu He Ser Phe 
635 



Val Leu He Ala 
335 

Gly His Ala Phe 
350 

Pro Lys Gin Thr 
365 

Ser Trp Val Lys 



Val Val Leu Gly 
400 

Leu Ser Leu Pro 
415 

Gin Ser Ala Asp 
430 

Pro Phe Leu Val 
445 

Ala Leu Gin Pro 



Asp Arg Glu Gin 
480 

Thr Tyr Asn Ser 
4 95 

Asn Asp Asp Phe 
510 

Pro Ala Asp Lys 
525 

Glu Ala Gin He 



Phe Thr Ala Val 
560 

Pro Val Tyr Leu 
575 

Leu Val Phe Arg 
5 90 

Leu Leu Ser Val 
605 

Glu Gly Phe Gly 



Met Pro He Phe 
640 
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Leu lie Gly Val Thr Phe Gly Leu Ala Met Asp Tyr Gin Val Phe Leu 
645 650 655 

Val Thr Arg Met Arg Glu His Tyr Thr His His Asn Gly Lys Gly Gin 
660 665 670 

Pro Gly Ser Lys Tyr Thr Pro Val Glu Gin Ser Val lie Glu Gly Phe 
675 680 685 

Thr Gin Gly Ser Arg Val Val Thr Ala Ala Ala Leu lie Met lie Ala 
690 695 700 

Val Phe Val Ala Phe lie Asp Gin Pro Leu Pro Phe lie Lys lie Phe 
705 710 715 720 

Gly Phe Ala Leu Gly Ala Gly Val Phe Phe Asp Ala Phe Phe lie Arg 
725 730 735 

Met Gly Leu Val Pro Ala Ser Met Phe Leu Met Gly Lys Ala Thr Trp 
740 745 750 

Trp Met Pro Lys Trp Leu Asp Arg lie Leu Pro Ser Leu Asp lie Glu 
755 760 765 

Gly Thr Ala Leu Glu Lys Glu Trp Glu Glu Lys Gin Ala Ala Arg 
770 775 780 



<210> 273 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXN00932 

<400> 273 

cccaattaat ttatgcactt cggtgaggtt actcacaaag agtagcgtgc aaagcccagc 60 

aataaggtga tgtttcaacg attaggttac ggtaggggcc atg acg cca cag aaa 115 

Met Thr Pro Gin Lys 



ctt cac cgt ttt gca gcc ctt tta gaa atg ggt acc tgg acc ctg ctg 
Leu His Arg Phe Ala Ala Leu Leu Glu Met Gly Thr Trp Thr Leu Leu 



ate ate ggc atg ate tta aaa tac agt gga gtg aca gac gcc gta acc 
lie lie Gly Met lie Leu Lys Tyr Ser Gly Val Thr Asp Ala Val Thr 
25 30 35 

cct att gcc ggc ggt ate cac ggc ttt ggc ttc etc tgt ttt gca gcc 
Pro lie Ala Gly Gly lie His Gly Phe Gly Phe Leu Cys Phe Ala Ala 
40 45 50 

ate acc ate acc gtg tgg ate aat aat aag tgg aca ttc ccg cag ggt 
lie Thr lie Thr Val Trp lie Asn Asn Lys Trp Thr Phe Pro Gin Gly 
55 60 65 
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atc gca ggt ttg ate gtc tct gtt ate ccg tgg get gca ttg eca ttt 355 
lie Ala Gly Leu lie Val Ser Val lie Pro Trp Ala Ala Leu Pro Phe 
70 75 80 85 

gca ttg tgg gca gac aag aag gge etc gtt gee ggc gga tgg cgc ttt 403 
Ala Leu Trp Ala Asp Lys Lys Gly Leu Val Ala Gly Gly Trp Arg Phe 
90 95 100 

tea gat ecg tec gaa aag cca cac act ttc ttt gac aag ate ttg get 451 
Ser Asp Pro Ser Glu Lys Pro His Thr Phe Phe Asp Lys lie Leu Ala 
105 110 115 

caa ttg gtc agg cac cca ate cga tec att tta att ctg ctg gtg att 499 
Gin Leu Val Arg His Pro lie Arg Ser lie Leu lie Leu Leu Val lie 
120 125 130 

ate gee gte gtc ttc tct ate ttg ctg gcg atg gga eca cct tat gat 547 
lie Ala Val Val Phe Ser lie Leu Leu Ala Met Gly Pro Pro Tyr Asp 
135 140 145 

cca gat gee ate gca aac act gtg gat taaacaacag ectcettcac 594 
Pro Asp Ala lie Ala Asn Thr Val Asp 
150 155 



<210> 274 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 274 

Met Thr Pro Gin Lys Leu His Arg Phe Ala Ala Leu Leu Glu Met Gly 
15 10 15 

Thr Trp Thr Leu Leu lie lie Gly Met lie Leu Lys Tyr Ser Gly Val 
20 25 30 

Thr Asp Ala Val Thr Pro lie Ala Gly Gly lie His Gly Phe Gly Phe 



Leu Cys Phe Ala Ala lie Thr lie Thr Val Trp lie Asn Asn Lys Trp 

50 55 60 

Thr Phe Pro Gin Gly lie Ala Gly Leu lie Val Ser Val lie Pro Trp 

65 70 75 80 

Ala Ala Leu Pro Phe Ala Leu Trp Ala Asp Lys Lys Gly Leu Val Ala 



Gly Gly Trp Arg Phe Ser Asp Pro Ser Glu Lys Pro His Thr Phe Phe 

100 105 110 

Asp Lys lie Leu Ala Gin Leu Val Arg His Pro lie Arg Ser lie Leu 

115 120 125 

lie Leu Leu Val lie lie Ala Val Val Phe Ser lie Leu Leu Ala Met 

130 135 140 



Gly Pro Pro Tyr Asp Pro Asp Ala lie Ala Asn Thr Val Asp 
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<210> 275 
<211> 534 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (65) . . (511 ) 
<223> RXN03022 

<400> 275 

acgcctgtgt catccttttc attagagtgg agaaaagccc atacagaaag ttggcgcccg 60 

agcagtg ate ate acc get ggc ate ttg gta gcg ace geg acc gee etc 109 
Val lie lie Thr Ala Gly lie Leu Val Ala Thr Ala Thr Ala Leu 



eta atg ate aec gcg gtc age gag tea acg tae ate gte ate tee etc 
Leu Met lie Thr Ala Val Ser Glu Ser Thr Tyr lie Val lie Ser Leu 



gee ggc ttc tec ctt tat ggc ctt ggc etc gga etc ttc gee acc cca 

Ala Gly Phe Ser Leu Tyr Gly Leu Gly Leu Gly Leu Phe Ala Thr Pro 

35 40 45 

gtc acc gat act gcg ctt gga aea ctt cec aaa gae egt ace ggc get 

Val Thr Asp Thr Ala Leu Gly Thr Leu Pro Lys Asp Arg Thr Gly Ala 



ggt gca ggt gta ttc aag atg tec tct tec etc ggc gca gca etc ggc 
Gly Ala Gly Val Phe Lys Met Ser Ser Ser Leu Gly Ala Ala Leu Gly 



ate gca ate tec act tea gtg ttc etc gca ctt cgc gae ggc acc tec 
lie Ala lie Ser Thr Ser Val Phe Leu Ala Leu Arg Asp Gly Thr Ser 
80 85 90 95 

ate aac tec gae gtc gca etc gee gga aca gtt tea ctt ggc ate aac 
lie Asn Ser Asp Val Ala Leu Ala Gly Thr Val Ser Leu Gly lie Asn 
100 105 110 

gtt gta ttc gca gca aca gee acc ate acc gca gca gtc ctt att cca 
Val Val Phe Ala Ala Thr Ala Thr lie Thr Ala Ala Val Leu He Pro 
115 120 125 

aaa gcc get ggc aaa gtc tea caa acc age ate acc ctt cet gag cca 
Lys Ala Ala Gly Lys Val Ser Gin Thr Ser He Thr Leu Pro Glu Pro 
130 135 140 

get ate get gta aaa ate taaaacttea ceaggacaga taa 
Ala lie Ala Val Lys He 
145 



<210> 276 
<211> 149 
<212> PRT 
<213> Corynebacte 



BGI-124CP 



-359- 



<400> 276 

Val lie lie Thr Ala 
1 5 

Met He Thr Ala Val 
20 

Gly Phe Ser Leu Tyr 
35 

Thr Asp Thr Ala Leu 
50 

Ala Gly Val Phe Lys 
65 

Ala He Ser Thr Ser 
85 

Asn Ser Asp Val Ala 
100 

Val Phe Ala Ala Thr 
115 

Ala Ala Gly Lys Val 
130 

He Ala Val Lys He 
145 



Gly He Leu Val Ala Thr 
10 

Ser Glu Ser Thr Tyr He 
25 

Gly Leu Gly Leu Gly Leu 
40 

Gly Thr Leu Pro Lys Asp 
55 

Met Ser Ser Ser Leu Gly 
70 75 

Val Phe Leu Ala Leu Arg 

90 

Leu Ala Gly Thr Val Ser 
105 

Ala Thr He Thr Ala Ala 
120 

Ser Gin Thr Ser He Thr 
135 



Ala Thr Ala Leu Leu 
15 

Val He Ser Leu Ala 
30 

Phe Ala Thr Pro Val 
45 

Arg Thr Gly Ala Gly 
60 

Ala Ala Leu Gly He 
80 

Asp Gly Thr Ser He 
95 

Leu Gly He Asn Val 
110 

Val Leu He Pro Lys 
125 

Leu Pro Glu Pro Ala 
140 



<210> 277 
<211> 586 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN03151 

<400> 277 

ccgaacttgg agctttgctg ttggaggcag ccaaatagtc ccaatgtaaa cgcactgggt 60 

agtatttgtt taaccatcca cctcaaggag taaaacgcac gtg ctt tec cac ate 115 

Val Leu Ser His He 



att gat gtc cte gee gae cog ate gat ggc ace oca ctt gta ggc gee 
He Asp Val Leu Ala Asp Pro He Asp Gly Thr Pro Leu Val Gly Ala 



gaa gat ttc tea egg ttg gtg tct gaa tct ggg eat tee tac gat gtt 
Glu Asp Phe Ser Arg Leu Val Ser Glu Ser Gly His Ser Tyr Asp Val 
25 30 35 

get egt caa ggg tat gte acc ctg get ggt ggc gea ggt ctg cgc tat 
Ala Arg Gin Gly Tyr Val Thr Leu Ala Gly Gly Ala Gly Leu Arg Tyr 
40 45 50 
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tca ggc gat gat gca cag atg ate gcg gat egg gaa acc ttc ctt tct 
Ser Gly Asp Asp Ala Gin Met He Ala Asp Arg Glu Thr Phe Leu Ser 
55 60 65 

ggc ggt cac ttc gcg ccc ttc gtg gaa get gte acc gag cat gtt caa 
Gly Gly His Phe Ala Pro Phe Val Glu Ala Val Thr Glu His Val Gin 



gat gte gtt gac cag gca ggc ctt age gat gac gea cag cca gtg gte 
Asp Val Val Asp Gin Ala Gly Leu Ser Asp Asp Ala Gin Pro Val Val 
90 95 100 

tgc gaa ate ggc gcg gga acc gge tac tac ttg tec eat acc ctt gat 
Cys Glu He Gly Ala Gly Thr Gly Tyr Tyr Leu Ser His Thr Leu Asp 
105 110 115 

tct gtt gca gga tct cgc gga att gge att gac gtt tee gtg cac gee 
Ser Val Ala Gly Ser Arg Gly He Gly He Asp Val Ser Val His Ala 
120 125 130 

gea aag cgt ttg gca aag tgt cac cct cgc gte ggc gca gte ate gcg 
Ala Lys Arg Leu Ala Lys Cys His Pro Arg Val Gly Ala Val He Ala 
135 140 145 

aac gca tgg gca cgc etg ceg att gca gat aae tec teg 
Asn Ala Trp Ala Arg Leu Pro He Ala Asp Asn Ser Ser 
150 155 160 



<210> 278 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Val Leu Ser His He He Asp Val Leu Ala Asp Pro He Asp Gly Thr 
15 10 15 

Pro Leu Val Gly Ala Glu Asp Phe Ser Arg Leu Val Ser Glu Ser Gly 
20 25 30 

His Ser Tyr Asp Val Ala Arg Gin Gly Tyr Val Thr Leu Ala Gly Gly 



Ala Gly Leu Arg Tyr Ser Gly Asp Asp Ala Gin Met He Ala Asp Arg 
50 55 60 

Glu Thr Phe Leu Ser Gly Gly His Phe Ala Pro Phe Val Glu Ala Val 
65 70 75 80 

Thr Glu His Val Gin Asp Val Val Asp Gin Ala Gly Leu Ser Asp Asp 



Ala Gin Pro Val Val Cys Glu He Gly Ala Gly Thr Gly Tyr Tyr Leu 

100 105 110 

Ser His Thr Leu Asp Ser Val Ala Gly Ser Arg Gly He Gly He Asp 

115 120 125 



Val Ser Val His Ala Ala Lys Arg Leu Ala Lys Cys His Pro Arg Val 
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Gly Ala Val lie Ala Asn Ala Trp Ala Arg Leu Pro lie Ala Asp Asn 
145 150 155 160 



<210> 279 
<211> 543 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (543) 
<223> RXN02832 

<400> 279 

cgc ggg cca gtg atg gat tat aca aat caa tea tta gta gca ttt ttc 
Arg Gly Pro Val Met Asp Tyr Thr Asn Gin Ser Leu Val Ala Phe Phe 



ttt aaa gca tta acg tea tat tta aag aaa cac aat tgt tta tat gtc 
Phe Lys Ala Leu Thr Ser Tyr Leu Lys Lys His Asn Cys Leu Tyr Val 



ctt gta gat cca tat tta att gaa aat tta cgc aat gca gac ggt gaa 
Leu Val Asp Pro Tyr Leu lie Glu Asn Leu Arg Asn Ala Asp Gly Glu 



att gtt aaa tot tat gat aac cga gca ttt gtt aga aca atg gat aaa 
lie Val Lys Ser Tyr Asp Asn Arg Ala Phe Val Arg Thr Met Asp Lys 



tta ggt tat aaa cac caa ggt ttc cct gta ggt tat gat tea atg age 
Leu Gly Tyr Lys His Gin Gly Phe Pro Val Gly Tyr Asp Ser Met Ser 



caa ate cgt tgg ctg tea gtg tta gat tta aaa gat aag act gaa gac 
Gin lie Arg Trp Leu Ser Val Leu Asp Leu Lys Asp Lys Thr Glu Asp 



caa ctt tta aaa gaa atg gat tat caa acg aga cgt aat att aaa aaa 
Gin Leu Leu Lys Glu Met Asp Tyr Gin Thr Arg Arg Asn lie Lys Lys 
100 105 110 

aca tat gat att ggt gtc aaa act aaa acg tta acg att gat gaa acg 
Thr Tyr Asp lie Gly Val Lys Thr Lys Thr Leu Thr lie Asp Glu Thr 
115 120 125 

caa act ttt ttc gac tta ttc cat atg get gag gaa aag cac ggt ttc 
Gin Thr Phe Phe Asp Leu Phe His Met Ala Glu Glu Lys His Gly Phe 
130 135 140 

aaa ttc cgt gag tta cca tac ttt gaa gaa atg caa aag tta tac gat 
Lys Phe Arg Glu Leu Pro Tyr Phe Glu Glu Met Gin Lys Leu Tyr Asp 
145 150 155 160 

gac cac gee atg tta aag ttg gcg tat att gat tta aac gag tat tta 
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Asp His Ala Met Leu Lys Leu Ala Tyr lie Asp Leu Asn Glu Tyr Leu 
165 170 175 

aaa acg ttg caa tta 
Lys Thr Leu Gin Leu 
180 



<210> 280 
<211> 181 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Arg Gly Pro Val Met Asp Tyr Thr Asn Gin Ser Leu Val Ala Phe Phe 
15 10 15 

Phe Lys Ala Leu Thr Ser Tyr Leu Lys Lys His Asn Cys Leu Tyr Val 
20 25 30 

Leu Val Asp Pro Tyr Leu lie Glu Asn Leu Arg Asn Ala Asp Gly Glu 
35 40 45 

lie Val Lys Ser Tyr Asp Asn Arg Ala Phe Val Arg Thr Met Asp Lys 
50 55 60 

Leu Gly Tyr Lys His Gin Gly Phe Pro Val Gly Tyr Asp Ser Met Ser 
65 70 75 80 

Gin lie Arg Trp Leu Ser Val Leu Asp Leu Lys Asp Lys Thr Glu Asp 
85 90 95 

Gin Leu Leu Lys Glu Met Asp Tyr Gin Thr Arg Arg Asn lie Lys Lys 
100 105 110 

Thr Tyr Asp He Gly Val Lys Thr Lys Thr Leu Thr He Asp Glu Thr 
115 120 125 

Gin Thr Phe Phe Asp Leu Phe His Met Ala Glu Glu Lys His Gly Phe 
130 135 140 

Lys Phe Arg Glu Leu Pro Tyr Phe Glu Glu Met Gin Lys Leu Tyr Asp 
145 150 155 160 

Asp His Ala Met Leu Lys Leu Ala Tyr He Asp Leu Asn Glu Tyr Leu 
165 170 175 



Lys Thr Leu Gin Leu 
180 



<210> 281 
<211> 1539 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1516) 
<223> RXN00165 
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<400> 281 

aaacctcccc gggcccggcg cgcgaccgtc caagatgccg gcgttggatg ccaaattatg 60 

gactctcaaa gtggcgttgt cgcagcggcc gtggagcttt gtg gcg tct get ggc 115 

Val Ala Ser Ala Gly 



atg gcg gcg tct ttt ate tgc aat ggg tta acg cct gtg att gtg ggt 
Met Ala Ala Ser Phe lie Cys Asn Gly Leu Thr Pro Val lie Val Gly 



aag gcg gtg gat gag get att ggc acg age gat ctg cag cga ttg tgg 
Lys Ala Val Asp Glu Ala lie Gly Thr Ser Asp Leu Gin Arg Leu Trp 
25 30 35 

ttc tgg att gcc atg ttg gcg gtt ctt ttc tta acg gcg atg acg gtg 
Phe Trp He Ala Met Leu Ala Val Leu Phe Leu Thr Ala Met Thr Val 



aac tgg att get egg tac atg ttg gtg egg age cag cag ttg gtc age 
Asn Trp He Ala Arg Tyr Met Leu Val Arg Ser Gin Gin Leu Val Ser 



cat gat ttg cgc atg ttg gtg act gat egg att caa gat ccg cgt ggt 
His Asp Leu Arg Met Leu Val Thr Asp Arg He Gin Asp Pro Arg Gly 



ttt get gga aaa gag cgc act gcg ggt gga ttg ttg teg att gcg tea 
Phe Ala Gly Lys Glu Arg Thr Ala Gly Gly Leu Leu Ser He Ala Ser 
90 95 100 

teg gat aeg cag egg gtg ggc gat ate gtc atg atg acg gtg ttc ccg 
Ser Asp Thr Gin Arg Val Gly Asp He Val Met Met Thr Val Phe Pro 
105 110 115 

gtg gcg gaa ttg gcg teg att att tat ggc gcc gtg gtg atg tac age 
Val Ala Glu Leu Ala Ser He He Tyr Gly Ala Val Val Met Tyr Ser 
120 125 130 

att aat ccg tgg ttg agt gtg get gtg ctg att ggt gga ccg ctg ctg 
He Asn Pro Trp Leu Ser Val Ala Val Leu He Gly Gly Pro Leu Leu 
135 140 145 

gtt gtg gtg get att cag gtc tea aag ccg ttg cag aag egt teg ggt 
Val Val Val Ala He Gin Val Ser Lys Pro Leu Gin Lys Arg Ser Gly 
150 155 160 165 

get egt cag cag gcg gtg gea cag get gcg get act gea act gat gtg 
Ala Arg Gin Gin Ala Val Ala Gin Ala Ala Ala Thr Ala Thr Asp Val 
170 175 180 

gtg cag ggc ttg aga att ttg aag ggt ttg ggc gcg att gtc acg gtg 
Val Gin Gly Leu Arg He Leu Lys Gly Leu Gly Ala He Val Thr Val 
185 190 195 

cgc cgt egg tac gag gcg att tct ggt gag get tat egg aag acg gtt 
Arg Arg Arg Tyr Glu Ala He Ser Gly Glu Ala Tyr Arg Lys Thr Val 
200 205 210 



eat gcg gat get gcg gaa get cgc ttg aat ggt gtc ace gat gcg gcg 787 
His Ala Asp Ala Ala Glu Ala Arg Leu Asn Gly Val Thr Asp Ala Ala 
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ggc gcc ate ttt gtg tec gcg ttg ggt att gga gca gga ttt ttg gcg 

Gly Ala lie Phe Val Ser Ala Leu Gly lie Gly Ala Gly Phe Leu Ala 

230 235 240 245 

Gtg caa ggt cag atg agt att ggt gat ttg ate acg gtt gtg gga etc 

Leu Gin Gly Gin Met Ser He Gly Asp Leu He Thr Val Val Gly Leu 

250 255 260 

aca cag ttt ttg ate atg ceg atg aec atg ctt ggt cga aat gtg gca 

Thr Gin Phe Leu He Met Pro Met Thr Met Leu Gly Arg Asn Val Ala 

255 270 275 

teg cgc tgg gca teg gcg gag gcg teg gca aag cgt att agg gga gtg 

Ser Arg Trp Ala Ser Ala Glu Ala Ser Ala Lys Arg He Arg Gly Val 

280 285 290 

etc ggt get gat ttt gag aga gtg tct gcg cat gat gcg gac aag get 

Leu Gly Ala Asp Phe Glu Arg Val Ser Ala His Asp Ala Asp Lys Ala 

295 300 305 

gag gag att ate caa caa ctt gcc aaa ggt ttg acg gtt att cga ggc 

Glu Glu He He Gin Gin Leu Ala Lys Gly Leu Thr Val He Arg Gly 

310 315 320 325 

act gat gag cag etc gtt gag gta tta gag eag ttg eca cgt act egg 

Thr Asp Glu Gin Leu Val Glu Val Leu Glu Gin Leu Pro Arg Thr Arg 

330 335 340 

gtg att gtg get cct cat gcg gcg gat ctt ttt gat caa agt gtc agg 

Val He Val Ala Pro His Ala Ala Asp Leu Phe Asp Gin Ser Val Arg 

345 350 355 

gac aat gtg cat ccc gtg gca gag gtc gcg gag aaa gcc att gaa gtt 

Asp Asn Val His Pro Val Ala Glu Val Ala Glu Lys Ala He Glu Val 

360 365 370 

gcc tec tgt gac gat att cca ggt ggt agt tec aag att gtg ggc gag 

Ala Ser Cys Asp Asp He Pro Gly Gly Ser Ser Lys He Val Gly Glu 

375 380 385 

ggt gga egg ttg etc teg ggt ggt eag cgt cag cgc gtt gca etg get 

Gly Gly Arg Leu Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Leu Ala 

390 395 400 405 

egg gcg att get ttt gat cca gag gtg ttg gtg ctt caa gat ccc aca 

Arg Ala He Ala Phe Asp Pro Glu Val Leu Val Leu Gin Asp Pro Thr 

410 415 420 

acg gca gtg gat tct gtg aeg gag caa aac att get eag caa gtg gca 

Thr Ala Val Asp Ser Val Thr Glu Gin Asn He Ala Gin Gin Val Ala 

425 430 435 

gca cac cgt gca gga aaa gtg acc att gtg ttt agt gag gca ccc gcg 

Ala His Arg Ala Gly Lys Val Thr He Val Phe Ser Glu Ala Pro Ala 

440 445 450 

tgg agt gcg gtg get gat caa cac gtt gag gca get get ttg egg gag 

Trp Ser Ala Val Ala Asp Gin His Val Glu Ala Ala Ala Leu Arg Glu 

455 460 465 
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gtt atg aaa tgagtgggga gacgtcgaaa age 

Val Met Lys 

470 



<210> 282 
<211> 472 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 282 

Val Ala Ser Ala Gly Met Ala Ala Ser Phe lie Cys Asn Gly Leu Thr 
15 10 15 

Pro Val lie Val Gly Lys Ala Val Asp Glu Ala lie Gly Thr Ser Asp 
20 25 30 

Leu Gin Arg Leu Trp Phe Trp lie Ala Met Leu Ala Val Leu Phe Leu 
35 40 45 

Thr Ala Met Thr Val Asn Trp lie Ala Arg Tyr Met Leu Val Arg Ser 
50 55 60 

Gin Gin Leu Val Ser His Asp Leu Arg Met Leu Val Thr Asp Arg He 



Gin Asp Pro Arg Gly Phe Ala Gly Lys Glu Arg Thr Ala Gly Gly Leu 
85 90 95 

Leu Ser He Ala Ser Ser Asp Thr Gin Arg Val Gly Asp He Val Met 
100 105 110 

Met Thr Val Phe Pro Val Ala Glu Leu Ala Ser He He Tyr Gly Ala 
115 120 125 

Val Val Met Tyr Ser He Asn Pro Trp Leu Ser Val Ala Val Leu He 
130 135 140 

Gly Gly Pro Leu Leu Val Val Val Ala He Gin Val Ser Lys Pro Leu 
145 150 155 160 

Gin Lys Arg Ser Gly Ala Arg Gin Gin Ala Val Ala Gin Ala Ala Ala 
165 170 175 

Thr Ala Thr Asp Val Val Gin Gly Leu Arg He Leu Lys Gly Leu Gly 
180 185 190 

Ala He Val Thr Val Arg Arg Arg Tyr Glu Ala He Ser Gly Glu Ala 
195 200 205 

Tyr Arg Lys Thr Val His Ala Asp Ala Ala Glu Ala Arg Leu Asn Gly 
210 215 220 

Val Thr Asp Ala Ala Gly Ala He Phe Val Ser Ala Leu Gly He Gly 
225 230 235 240 

Ala Gly Phe Leu Ala Leu Gin Gly Gin Met Ser He Gly Asp Leu He 
245 250 255 

Thr Val Val Gly Leu Thr Gin Phe Leu He Met Pro Met Thr Met Leu 



BGI-124CP 



-366- 



Gly Arg Asn Val Ala Ser Arg Trp Ala Ser Ala Glu Ala Ser Ala Lys 
275 280 285 

Arg lie Arg Gly Val Leu Gly Ala Asp Phe Glu Arg Val Ser Ala His 
290 295 300 

Asp Ala Asp Lys Ala Glu Glu lie lie Gin Gin Leu Ala Lys Gly Leu 
305 310 315 320 

Thr Val lie Arg Gly Thr Asp Glu Gin Leu Val Glu Val Leu Glu Gin 
325 330 335 

Leu Pro Arg Thr Arg Val lie Val Ala Pro His Ala Ala Asp Leu Phe 
340 345 350 

Asp Gin Ser Val Arg Asp Asn Val His Pro Val Ala Glu Val Ala Glu 
355 360 365 

Lys Ala He Glu Val Ala Ser Cys Asp Asp He Pro Gly Gly Ser Ser 
370 375 380 

Lys He Val Gly Glu Gly Gly Arg Leu Leu Ser Gly Gly Gin Arg Gin 
385 390 395 400 

Arg Val Ala Leu Ala Arg Ala He Ala Phe Asp Pro Glu Val Leu Val 
405 410 415 

Leu Gin Asp Pro Thr Thr Ala Val Asp Ser Val Thr Glu Gin Asn He 
420 425 430 

Ala Gin Gin Val Ala Ala His Arg Ala Gly Lys Val Thr He Val Phe 
435 440 445 

Ser Glu Ala Pro Ala Trp Ser Ala Val Ala Asp Gin His Val Glu Ala 
450 455 460 

Ala Ala Leu Arg Glu Val Met Lys 
465 470 



<210> 283 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXN01190 

<400> 283 

cagggttttg atgagaacaa cacacaccgc ttcaagcatt ctgcgaagaa tgatcaggcg 60 

gcagcggggc aaggttgcgt ttggcgcatt ctttttgggg atg tgg cag ctg teg 115 

Met Trp Gin Leu Ser 
1 5 

gaa gca ttg gtg ccg att gcg att ggt ttg ate gtt gat cat gcg gtt 163 

Glu Ala Leu Val Pro He Ala He Gly Leu He Val Asp His Ala Val 
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ctc aca aaa gat etc cgc cga tta gtg gtc ggg ctt gtc get ttt gtt 

Leu Thr Lys Asp Leu Arg Arg Leu Val Val Gly Leu Val Ala Phe Val 
25 30 35 

gtg ctg ttt gtg gtg ttg agt ttt tct aat cgt ttc ggt teg cge geg 

Val Leu Phe Val Val Leu Ser Phe Ser Asm Arg Phe Gly Ser Arg Ala 



ttg aat agg gcc gtg aac ttt gaa tec cat geg etc cgc gta gag gta 
Leu Asn Arg Ala Val Asn Phe Glu Ser His Ala Leu Arg Val Glu Val 
55 &0 65 

gee gat eat geg ttg aag aat ctg gat ceg cgc aat ttg gtg ect ggc 
Ala Asp His Ala Leu Lys Asn Leu Asp Pro Arg Asn Leu Val Pro Gly 



gag gtg atg teg egg tec ace gca gat geg gat tet teg aeg cgt att 
Glu Val Met Ser Arg Ser Thr Ala Asp Ala Asp Ser Ser Thr Arg lie 
90 95 100 

ttc ggg cag ate gga acc ggt gtt teg get geg aeg gga ttt ctt ggt 
Phe Gly Gin lie Gly Thr Gly Val Ser Ala Ala Thr Gly Phe Leu Gly 
105 110 115 

gca geg acc tac ctg ttg ate agt gae tgg ctg gtc ggg ttg ttg gtg 
Ala Ala Thr Tyr Leu Leu lie Ser Asp Trp Leu Val Gly Leu Leu Val 
120 125 130 

ctt gtg ctg gta ceg ate att teg gga gtg gtt gca ctg get age aag 
Leu Val Leu Val Pro lie lie Ser Gly Val Val Ala Leu Ala Ser Lys 
135 140 145 

ggc att tet aaa agg agt gtc ace cag cag gag aag ttg geg gag tet 
Gly lie Ser Lys Arg Ser Val Thr Gin Gin Glu Lys Leu Ala Glu Ser 
150 155 160 165 

ggt geg cag gca agt gae ate atg atg ggg ctg cgc gtg ate aag geg 
Gly Ala Gin Ala Ser Asp lie Met Met Gly Leu Arg Val lie Lys Ala 
170 175 180 

ate ggt ggc gag cgt tgg gee gtg aag act ttt gaa aag geg teg cag 
lie Gly Gly Glu Arg Trp Ala Val Lys Thr Phe Glu Lys Ala Ser Gin 
185 190 195 

gca tea geg aga geg geg gtt gat act gca gtt get teg ggc aaa gtc 
Ala Ser Ala Arg Ala Ala Val Asp Thr Ala Val Ala Ser Gly Lys Val 
200 205 210 

get ggt att ggt gag ttg tec att geg gtg aat ttg get geg gtg ttg 
Ala Gly lie Gly Glu Leu Ser He Ala Val Asn Leu Ala Ala Val Leu 
215 220 225 

ttg ctt get ggt tgg egg gtc aee aeg ggg gag ttg ggg cct ggc cag 
Leu Leu Ala Gly Trp Arg Val Thr Thr Gly Glu Leu Gly Pro Gly Gin 
230 235 240 245 

ttg ate gca att gtg ggt gtg geg gtg tat ttg tea gag ceg att cgc 
Leu He Ala He Val Gly Val Ala Val Tyr Leu Ser Glu Pro He Arg 
250 255 260 
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ttg ctg age aac teg att aat gcc tea get att gcg eac ggt gca geg 
Leu Leu Ser Asn Ser lie Asn Ala Ser Ala lie Ala His Gly Ala Ala 
265 270 275 

gag egg gtg get aat ttc tta aae etc gae gaa tet cag gea eag tac 
Glu Arg Val Ala Asn Phe Leu Asn Leu Asp Glu Ser Gin Ala Gin Tyr 
280 285 290 

gaa age age gaa aea ate aat gae ggc gaa tte etc gte ate gtg cce 
Glu Ser Ser Glu Thr lie Asn Asp Gly Glu Phe Leu Val lie Val Pro 
295 300 305 

eea gee age aeg ctt eea cac ggc gae aat ate ttg get aea eet cat 
Pro Ala Ser Thr Leu Pro His Gly Asp Asn lie Leu Ala Thr Pro His 
310 315 320 325 

get gcc gae att tte gaa ggt ace ttg egg tea aat att tec atg aat 
Ala Ala Asp lie Phe Glu Gly Thr Leu Arg Ser Asn lie Ser Met Asn 
330 335 340 

cat gag gae aac gtg eea att gat ecg eag gta att ege get tet ggt 
His Glu Asp Asn Val Pro lie Asp Pro Gin Val lie Arg Ala Ser Gly 
345 350 355 

ctg act gae ate att gag gtg gae gga ctt gat geg ccg gtg ege gat 
Leu Thr Asp He He Glu Val Asp Gly Leu Asp Ala Pro Val Arg Asp 
360 365 370 

aeg gga age aat tta teg ggt ggg cag egt cag ega gtg get ttg gee 
Thr Gly Ser Asn Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Leu Ala 
375 380 385 

agg gcg ttg cat gca gae gcg gaa gta ctg gtg ctg atg gat cca acc 
Arg Ala Leu His Ala Asp Ala Glu Val Leu Val Leu Met Asp Pro Thr 
390 395 400 405 

age geg gtg gat tea gtg aeg gag gtg tet ate gcg cag ggg att aag 
Ser Ala Val Asp Ser Val Thr Glu Val Ser He Ala Gin Gly He Lys 
410 415 420 

cag ctg ega gca ggc aaa acc ace att gtg gtg agt tet teg ecc geg 
Gin Leu Arg Ala Gly Lys Thr Thr He Val Val Ser Ser Ser Pro Ala 
425 430 435 

ttt tac aac ttg gcg gat egg gtg att tea cat gtc taatttgatg 
Phe Tyr Asn Leu Ala Asp Arg Val He Ser His Val 
440 445 

gcatcatega cac 



<210> 284 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Met Trp Gin Leu Ser Glu Ala Leu Val Pro He Ala He Gly Leu 
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Val Asp His Ala 
20 

Leu Val Ala Phe 

35 

Phe Gly Ser Arg 
50 

Leu Arg Val Glu 
65 

Asn Leu Val Pro 



Ser Ser Thr Arg 
100 

Thr Gly Phe Leu 
115 

Val Gly Leu Leu 
130 

Ala Leu Ala Ser 
145 

Lys Leu Ala Glu 



Arg Val lie Lys 
180 

Glu Lys Ala Ser 
195 

Ala Ser Gly Lys 
210 

Leu Ala Ala Val 
225 

Leu Gly Pro Gly 



Ser Glu Pro lie 
260 

Ala His Gly Ala 
275 

Ser Gin Ala Gin 
290 

Leu Val lie Val 
305 

Leu Ala Thr Pro 



Asn lie Ser Met 



Val Leu Thr Lys 



Val Val Leu Phe 
40 

Ala Leu Asn Arg 
55 

Val Ala Asp His 
70 

Gly Glu Val Met 
85 

He Phe Gly Gin 



Gly Ala Ala Thr 
120 

Val Leu Val Leu 
135 

Lys Gly He Ser 
150 

Ser Gly Ala Gin 
165 

Ala He Gly Gly 



Gin Ala Ser Ala 
200 

Val Ala Gly He 
215 



Leu Leu Leu Ala 
230 

Gin Leu He Ala 
245 

Arg Leu Leu Ser 



Ala Glu Arg Val 
280 

Tyr Glu Ser Ser 
295 

Pro Pro Ala Ser 
310 

His Ala Ala Asp 
325 

Asn His Glu Asp 



Asp Leu Arg Arg 
25 

Val Val Leu Ser 



Ala Val Asn Phe 
60 

Ala Leu Lys Asn 
75 

Ser Arg Ser Thr 
90 

He Gly Thr Gly 
105 

Tyr Leu Leu He 



Val Pro He He 
140 

Lys Arg Ser Val 
155 

Ala Ser Asp He 
170 

Glu Arg Trp Ala 
185 

Arg Ala Ala Val 



Gly Glu Leu Ser 
220 



Gly Trp Arg Val 
235 

He Val Gly Val 
250 

Asn Ser He Asn 
265 

Ala Asn Phe Leu 



Glu Thr He Asn 
300 

Thr Leu Pro His 
315 

He Phe Glu Gly 
330 

Asn Val Pro He 



Leu Val Val Gly 
30 

Phe Ser Asn Arg 



Glu Ser His Ala 



Leu Asp Pro Arg 
80 

Ala Asp Ala Asp 
95 

Val Ser Ala Ala 
110 

Ser Asp Trp Leu 
125 

Ser Gly Val Val 



Thr Gin Gin Glu 
160 

Met Met Gly Leu 
175 

Val Lys Thr Phe 
190 

Asp Thr Ala Val 
205 

He Ala Val Asn 



Thr Thr Gly Glu 
240 

Ala Val Tyr Leu 
255 

Ala Ser Ala He 
270 

Asn Leu Asp Glu 
285 

Asp Gly Glu Phe 



Gly Asp Asn He 
320 

Thr Leu Arg Ser 
335 

Asp Pro Gin Val 
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Ile Arg Ala Ser Gly Leu Thr Asp lie He Glu Val Asp Gly Leu Asp 
355 360 365 

Ala Pro Val Arg Asp Thr Gly Ser Asn Leu Ser Gly Gly Gin Arg Gin 
370 375 380 

Arg Val Ala Leu Ala Arg Ala Leu His Ala Asp Ala Glu Val Leu Val 
385 390 395 400 

Leu Met Asp Pro Thr Ser Ala Val Asp Ser Val Thr Glu Val Ser He 
405 410 415 

Ala Gin Gly He Lys Gin Leu Arg Ala Gly Lys Thr Thr He Val Val 
420 425 430 

Ser Ser Ser Pro Ala Phe Tyr Asn Leu Ala Asp Arg Val He Ser His 
435 440 445 



<210> 285 
<211> 1368 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> RXN01102 

<400> 285 

attctatggt tgttgggaga gatgacttaa tttggaatca cgggctttaa cacgcgctg, 

cattgagcaa cttcccagca tgtggaaaag cccaggtttc gtg get gtc etc gtg 

Val Ala Val Leu Val 



gcg gtt gca gca gcg ttc ggc agt tgg tea etc ctt ctt ccc gtc gta 
Ala Val Ala Ala Ala Phe Gly Ser Trp Ser Leu Leu Leu Pro Val Val 



ccg eta gcg gtc etc aae aac gge gga tea age get gtc gee ggt gee 
Pro Leu Ala Val Leu Asn Asn Gly Gly Ser Ser Ala Val Ala Gly Ala 



acc act ggc ate ttc atg gca get aca gtg ate act eag att ttc act 
Thr Thr Gly He Phe Met Ala Ala Thr Val He Thr Gin He Phe Thr 



ccc get gcg etg egg aaa att ggc tac ace eca gtg atg get ttc gee 
Pro Ala Ala Leu Arg Lys He Gly Tyr Thr Pro Val Met Ala Phe Ala 



gca ttc atg etg ggt gtg eca gee ate ggg tac ate ttc age gtc gag 355 
Ala Phe Met Leu Gly Val Pro Ala He Gly Tyr He Phe Ser Val Glu 
70 75 80 85 
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cca att cca gtg ctg gta gtg tec gca ctt cga gga att ggg ttc ggt 

Pro lie Pro Val Leu Val Val Ser Ala Leu Arg Gly He Gly Phe Gly 

90 95 100 

gcg etc acc gtc gca gaa tct gcg ttg gtg get gaa etc gtt cec gta 

Ala Leu Thr Val Ala Glu Ser Ala Leu Val Ala Glu Leu Val Pro Val 

105 110 115 

cgc ttc ttg ggc aaa get tct gga atg ttg ggc gta ttt att ggc ctt 

Arg Phe Leu Gly Lys Ala Ser Gly Met Leu Gly Val Phe He Gly Leu 

120 125 130 

tec caa atg ctt ttc ctg cet gee ggg ttg gcg tta ggt gac eaa ttt 

Ser Gin Met Leu Phe Leu Pro Ala Gly Leu Ala Leu Gly Asp Gin Phe 

135 140 145 

ggc tac aac gtg gtc tat gtt tta ggt gcc gtt ate gca eta gtt gca 

Gly Tyr Asn Val Val Tyr Val Leu Gly Ala Val He Ala Leu Val Ala 

150 155 160 165 

gcg gtg atg tgt ctg egt att ccg cag gtt aag gca gcg gca aag cag 

Ala Val Met Cys Leu Arg He Pro Gin Val Lys Ala Ala Ala Lys Gin 

170 175 180 

eaa cca cag gtg age gaa cag gag egt tct gtt tec acc tgg aag ttg 

Gin Pro Gin Val Ser Glu Gin Glu Arg Ser Val Ser Thr Trp Lys Leu 

185 190 195 

gtg ctg gtt ccc tec ttg get gtt acc agt ttg tea atg act ttt ggc 

Val Leu Val Pro Ser Leu Ala Val Thr Ser Leu Ser Met Thr Phe Gly 

200 205 210 

gca gtg tct tea ttc ctt cca get gca gtc att gag tta gat cca gga 

Ala Val Ser Ser Phe Leu Pro Ala Ala Val He Glu Leu Asp Pro Gly 

215 220 225 

tta ggt get gca tta gcg ggt att att tta tec att ace ggt ggt tct 

Leu Gly Ala Ala Leu Ala Gly He He Leu Ser He Thr Gly Gly Ser 

230 235 240 245 

tea atg gtg ttc cgc tac ctg tec ggc gtt ate get gac cgc cgc ggt 

Ser Met Val Phe Arg Tyr Leu Ser Gly Val He Ala Asp Arg Arg Gly 

250 255 260 

gtg cet ggt acc acg atg att cet get cag ate att ggg ttc tta ggt 

Val Pro Gly Thr Thr Met He Pro Ala Gin He He Gly Phe Leu Gly 

265 270 275 

gtc gtt tta ate acc gtc aea ate ttc caa ggc tgg tec gtg tgg ctt 

Val Val Leu He Thr Val Thr He Phe Gin Gly Trp Ser Val Trp Leu 

280 285 290 

ttg att ata ggt gca gtg atg ttt ggt ggt get ttt ggc atg gtg caa 

Leu He He Gly Ala Val Met Phe Gly Gly Ala Phe Gly Met Val Gin 

295 300 305 

aac gaa gcg ttg ctt tea atg ttt ttc egg ctt cet cgc act aga gtc 

Asn Glu Ala Leu Leu Ser Met Phe Phe Arg Leu Pro Arg Thr Arg Val 

310 315 320 325 

tec gaa gcc tec gee ate tgg aat ate gcc ttt gat teg gga aca gga 
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Ser Glu Ala Ser Ala lie Trp Asn lie Ala Phe Asp Ser Gly Thr Gly 
330 335 340 

ate gga age ttc etc ctt ggc ata gtt gee gca teg ctt get tac agt 
lie Gly Ser Phe Leu Leu Gly lie Val Ala Ala Ser Leu Ala Tyr Ser 
345 350 355 

ggt get ttt ggt tec gga gee gtg gtg att ttg ttt gga ate gtt ttg 
Gly Ala Phe Gly Ser Gly Ala Val Val lie Leu Phe Gly lie Val Leu 
360 365 370 

ace acc gee gat cga ate att ggg egg cac cgc att act gaa tac aac 
Thr Thr Ala Asp Arg lie lie Gly Arg His Arg He Thr Glu Tyr Asn 
375 380 385 

aac ace egc gcg egt ttg cge eag gtg cea gtc get egg egt gea gtg 
Asn Thr Arg Ala Arg Leu Arg Gin Val Pro Val Ala Arg Arg Ala Val 
390 395 400 405 

caa ggg ctg cgc aac agg cgc aaa gat cgc taaaacgett ttcgacgcca 
Gin Gly Leu Arg Asn Arg Arg Lys Asp Arg 
410 415 



<210> 286 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Val Ala Val Leu Val Ala Val Ala Ala Ala Phe Gly Ser Trp Ser Leu 
15 10 15 

Leu Leu Pro Val Val Pro Leu Ala Val Leu Asn Asn Gly Gly Ser Ser 
20 25 30 

Ala Val Ala Gly Ala Thr Thr Gly He Phe Met Ala Ala Thr Val He 
35 40 45 

Thr Gin He Phe Thr Pro Ala Ala Leu Arg Lys He Gly Tyr Thr Pro 
50 55 60 

Val Met Ala Phe Ala Ala Phe Met Leu Gly Val Pro Ala He Gly Tyr 
65 70 75 80 

He Phe Ser Val Glu Pro He Pro Val Leu Val Val Ser Ala Leu Arg 
85 90 95 

Gly He Gly Phe Gly Ala Leu Thr Val Ala Glu Ser Ala Leu Val Ala 
100 105 110 

Glu Leu Val Pro Val Arg Phe Leu Gly Lys Ala Ser Gly Met Leu Gly 
115 120 125 

Val Phe He Gly Leu Ser Gin Met Leu Phe Leu Pro Ala Gly Leu Ala 
130 135 140 

Leu Gly Asp Gin Phe Gly Tyr Asn Val Val Tyr Val Leu Gly Ala Val 
145 150 155 160 
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Ile Ala Leu Val Ala Ala Val Met Cys Leu Arg lie Pro Gin Val Lys 
165 170 175 

Ala Ala Ala Lys Gin Gin Pro Gin Val Ser Glu Gin Glu Arg Ser Val 
180 185 190 

Ser Thr Trp Lys Leu Val Leu Val Pro Ser Leu Ala Val Thr Ser Leu 
195 200 205 

Ser Met Thr Phe Gly Ala Val Ser Ser Phe Leu Pro Ala Ala Val lie 
210 215 220 

Glu Leu Asp Pro Gly Leu Gly Ala Ala Leu Ala Gly lie lie Leu Ser 
225 230 235 240 

lie Thr Gly Gly Ser Ser Met Val Phe Arg Tyr Leu Ser Gly Val lie 
245 250 255 

Ala Asp Arg Arg Gly Val Pro Gly Thr Thr Met lie Pro Ala Gin lie 
250 265 270 

lie Gly Phe Leu Gly Val Val Leu lie Thr Val Thr lie Phe Gin Gly 
275 280 285 

Trp Ser Val Trp Leu Leu lie lie Gly Ala Val Met Phe Gly Gly Ala 
290 295 300 

Phe Gly Met Val Gin Asn Glu Ala Leu Leu Ser Met Phe Phe Arg Leu 
305 310 315 320 

Pro Arg Thr Arg Val Ser Glu Ala Ser Ala lie Trp Asn lie Ala Phe 
325 330 335 

Asp Ser Gly Thr Gly lie Gly Ser Phe Leu Leu Gly lie Val Ala Ala 
340 345 350 

Ser Leu Ala Tyr Ser Gly Ala Phe Gly Ser Gly Ala Val Val lie Leu 
355 360 365 

Phe Gly lie Val Leu Thr Thr Ala Asp Arg lie lie Gly Arg His Arg 
370 375 380 

lie Thr Glu Tyr Asn Asn Thr Arg Ala Arg Leu Arg Gin Val Pro Val 
385 390 395 400 

Ala Arg Arg Ala Val Gin Gly Leu Arg Asn Arg Arg Lys Asp Arg 
405 410 415 



<210> 287 
<211> 348 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (325) 

<223> RXN007B8 



<400> 287 



BGM24CP 



-374- 



cgcatccctc tagttttcca tcacctcaat gaacggcgct aactccggtt cattgcgcaa 60 

ttgatccagc actgcttgca gtgaggcctc attagttggc atg gcc tec tec ate 115 

Met Ala Ser Ser lie 



aac ate gga gtg ttc aae ett gga aat get gtt get gee tgg ctt get 
Asn He Gly Val Phe Asn Leu Gly Asn Ala Val Ala Ala Trp Leu Ala 



ggt gca acc ate acc act tec ctt gga etc aca tea gcc gga tta gtt 
Gly Ala Thr He Thr Thr Ser Leu Gly Leu Thr Ser Ala Gly Leu Val 
25 30 35 

ggc ggt ttg atg aeg tec etc gga eta gtg ttg gee ate gtg get gtg 
Gly Gly Leu Met Thr Ser Leu Gly Leu Val Leu Ala He Val Ala Val 



gtt ttg cgt cga aaa geg eaa ggc aee eaa geg aee ate age gtt gtg 
Val Leu Arg Arg Lys Ala Gin Gly Thr Gin Ala Thr He Ser Val Val 



gag eac eag ccc gee eaa taaataattt etetetteta 
Glu His Gin Pro Ala Gin 
70 75 



<210> 288 
<211> 75 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Met Ala Ser Ser He Asn He Gly Val Phe Asn Leu Gly Asn Ala Val 
15 10 15 

Ala Ala Trp Leu Ala Gly Ala Thr He Thr Thr Ser Leu Gly Leu Thr 
20 25 30 

Ser Ala Gly Leu Val Gly Gly Leu Met Thr Ser Leu Gly Leu Val Leu 



Ala He Val Ala Val Val Leu Arg Arg Lys Ala Gin Gly Thr Gin Ala 

50 55 60 

Thr He Ser Val Val Glu His Gin Pro Ala Gin 
65 70 75 



<210> 289 
<211> 1764 
<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1741) 
<223> RXN02119 

<400> 289 

ttcggtccgc tctggcaaaa atggctggct gccacctcgg cgcagcagct taagggctgg 60 



BGI-124CP 
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gcttaaattg cttgtcgacg cctagtgcca caatggagac atg acc gaa aca ctt 

Met Thr Glu Thr Leu 



gtg gtg aat ggc ctt gca ggc ggc tat ggg cac cgc aca tta ttt aac 
Val Val Asn Gly Leu Ala Gly Gly Tyr Gly His Arg Thr Leu Phe Asn 



gat gtg aat etc acc gta get gcc ggc gat gtc gtg ggc gtt gtc ggc 
Asp Val Asn Leu Thr Val Ala Ala Gly Asp Val Val Gly Val Val Gly 



gtc aat ggc get ggt aaa tec aca ttt eta aaa att ctg gcg ggc gtg 
Val Asn Gly Ala Gly Lys Ser Thr Phe Leu Lys lie Leu Ala Gly Val 



gaa aag cca ctg get gga act ate geg ctt teg cca gee gat get ttt 
Glu Lys Pro Leu Ala Gly Thr lie Ala Leu Ser Pro Ala Asp Ala Phe 



gtg ggc tac ttg cca cag gaa cac acc cgc acg tet gga gag acg ate 
Val Gly Tyr Leu Pro Gin Glu His Thr Arg Thr Ser Gly Glu Thr lie 
70 75 80 85 

gca gtt tac att get cgt cga acc ggc tgc caa get gca aca act gcc 
Ala Val Tyr He Ala Arg Arg Thr Gly Cys Gin Ala Ala Thr Thr Ala 
90 95 100 

atg gat gac acc gcc gaa gcg ttt ggt gcg gat cca gae aac get gcc 
Met Asp Asp Thr Ala Glu Ala Phe Gly Ala Asp Pro Asp Asn Ala Ala 
105 110 115 

ttg gcc gat gca tac gcc gag gcg ctg gat egg tgg atg gcc agt ggc 
Leu Ala Asp Ala Tyr Ala Glu Ala Leu Asp Arg Trp Met Ala Ser Gly 
120 125 130 

gca gcc gat ttg gat gaa cgc ate ccc ate gtg etc get gat ttg ggc 
Ala Ala Asp Leu Asp Glu Arg lie Pro lie Val Leu Ala Asp Leu Gly 
135 140 145 

ttt gag ctt ccc ace teg acg ctg atg gaa gga ctt tea ggc ggg cag 
Phe Glu Leu Pro Thr Ser Thr Leu Met Glu Gly Leu Ser Gly Gly Gin 
150 155 160 165 

gca gcc egg gtc ggg ctg gcg gcg tta ctg ttg tea cgt ttt gac att 
Ala Ala Arg Val Gly Leu Ala Ala Leu Leu Leu Ser Arg Phe Asp He 
170 175 180 

gtg ctt etc gac gag ccc ace aac gat ttg gat etc gae ggt ctt gag 
Val Leu Leu Asp Glu Pro Thr Asn Asp Leu Asp Leu Asp Gly Leu Glu 
185 190 195 

caa ctg gag aat ttt gtt cag ggg ctt cgc ggg gga gtc gta ctg gtc 
Gin Leu Glu Asn Phe Val Gin Gly Leu Arg Gly Gly Val Val Leu Val 
200 205 210 

age cat gat cgt gag ttt ctt tee agg tgt gtg ace act gtg ctg gaa 
Ser His Asp Arg Glu Phe Leu Ser Arg Cys Val Thr Thr Val Leu Glu 
215 220 225 
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ctc gat ctg cac caa aat tec cac cat gtt tat ggc ggt gga tat gat 
Leu Asp Leu His Gin Asn Ser His His Val Tyr Gly Gly Gly Tyr Asp 
230 235 240 245 

tec tac ctt gag gaa ego gca gtg eta ego cag cac gee cgt gac caa 
Ser Tyr Leu Glu Glu Arg Ala Val Leu Arg Gin His Ala Arg Asp Gin 
250 255 260 

tat gag gaa ttt gcg gaa aag aag aag gac ctt gtg gca cgt get cga 
Tyr Glu Glu Phe Ala Glu Lys Lys Lys Asp Leu Val Ala Arg Ala Arg 
265 270 275 

aeg cag cgt gaa tgg tet agt cac ggt gtc cgc aat get att aaa cgt 
Thr Gin Arg Glu Trp Ser Ser His Gly Val Arg Asn Ala lie Lys Arg 
280 285 290 

gca cct gac aac gac aaa ctt egg aag aaa gee get gcg gaa tec agt 
Ala Pro Asp Asn Asp Lys Leu Arg Lys Lys Ala Ala Ala Glu Ser Ser 
295 300 305 

gaa aag cag get caa aaa gtc cgc cag atg gaa age cgc ate get egg 
Glu Lys Gin Ala Gin Lys Val Arg Gin Met Glu Ser Arg lie Ala Arg 
310 315 320 325 

tta gaa gaa gtt gaa gag cca cgt aaa gaa tgg aaa ctg cag ttc age 
Leu Glu Glu Val Glu Glu Pro Arg Lys Glu Trp Lys Leu Gin Phe Ser 
330 335 340 

gtc ggt aag gcg teg egg tea agt tot gtt gtt tec aeg ttg aat gat 
Val Gly Lys Ala Ser Arg Ser Ser Ser Val Val Ser Thr Leu Asn Asp 
345 350 355 

gca age ttc ace caa ggc gat ttc acc ttg gga cca gta tec ate caa 
Ala Ser Phe Thr Gin Gly Asp Phe Thr Leu Gly Pro Val Ser lie Gin 
360 365 370 

gta aat get ggc gat cgc att ggc ate aca gga cec aac ggt get ggt 
Val Asn Ala Gly Asp Arg lie Gly lie Thr Gly Pro Asn Gly Ala Gly 
375 380 385 

aaa tec aca ttg ctg cgc gga eta ttg gga aac caa gaa cec acc age 
Lys Ser Thr Leu Leu Arg Gly Leu Leu Gly Asn Gin Glu Pro Thr Ser 
390 395 400 405 

ggt act gee aeg atg ggc aeg age gtg gcg ate gga gaa ate gat cag 
Gly Thr Ala Thr Met Gly Thr Ser Val Ala He Gly Glu He Asp Gin 
410 415 420 

gca cga gcg tta ctt gat cca cag ttg cca ctg att tct gcg ttt gaa 
Ala Arg Ala Leu Leu Asp Pro Gin Leu Pro Leu He Ser Ala Phe Glu 
425 430 435 

aag cat gtt cca gac tta ccg ate agt gag gtg cgc aca ctg etc gcg 
Lys His Val Pro Asp Leu Pro lie Ser Glu Val Arg Thr Leu Leu Ala 
440 445 450 

aaa ttt ggg ctg aat gat aat cat gtg gaa egg gac gtc gaa aag eta 
Lys Phe Gly Leu Asn Asp Asn His Val Glu Arg Asp Val Glu Lys Leu 
455 460 465 

tet cct ggc gag cgc aeg cgc gee gga ctt gcg ctg eta cag gtg egg 
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Ser Pro Gly Glu Arg Thr Arg Ala Gly Leu Ala Leu Leu Gin Val Arg 
470 475 480 485 

ggc gtc aac gtg ctt gtt ctt gat gag ccc acc aac cac ctt gac ctg 
Gly Val Asn Val Leu Val Leu Asp Glu Pro Thr Asn His Leu Asp Leu 
490 495 500 

gag gcc ate gag caa ttg gag caa gcg ttg gcc teg tat gat ggt gtg 
Glu Ala lie Glu Gin Leu Glu Gin Ala Leu Ala Ser Tyr Asp Gly Val 
505 510 515 

ttg ctg ctg gtc acg cac gat cgt cgc atg ttg gac get gtg cag acc 
Leu Leu Leu Val Thr His Asp Arg Arg Met Leu Asp Ala Val Gin Thr 
520 525 530 

aat cgt cgt tgg cat gtc gag get ggc gaa gtt agg gag eta 
Asn Arg Arg Trp His Val Glu Ala Gly Glu Val Arg Glu Leu 
535 540 545 

taaccgtttc cgtattgatg cca 



<210> 290 
<211> 547 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 290 

Met Thr Glu Thr Leu Val Val Asn Gly Leu Ala Gly Gly Tyr Gly His 
15 10 15 

Arg Thr Leu Phe Asn Asp Val Asn Leu Thr Val Ala Ala Gly Asp Val 
20 25 30 

Val Gly Val Val Gly Val Asn Gly Ala Gly Lys Ser Thr Phe Leu Lys 
35 40 45 

He Leu Ala Gly Val Glu Lys Pro Leu Ala Gly Thr He Ala Leu Ser 
50 55 60 

Pro Ala Asp Ala Phe Val Gly Tyr Leu Pro Gin Glu His Thr Arg Thr 
65 70 75 80 

Ser Gly Glu Thr He Ala Val Tyr He Ala Arg Arg Thr Gly Cys Gin 
85 90 95 

Ala Ala Thr Thr Ala Met Asp Asp Thr Ala Glu Ala Phe Gly Ala Asp 
100 105 110 

Pro Asp Asn Ala Ala Leu Ala Asp Ala Tyr Ala Glu Ala Leu Asp Arg 
115 120 125 

Trp Met Ala Ser Gly Ala Ala Asp Leu Asp Glu Arg He Pro He Val 
130 135 140 

Leu Ala Asp Leu Gly Phe Glu Leu Pro Thr Ser Thr Leu Met Glu Gly 
145 150 155 160 



Leu Ser Gly Gly Gin Ala Ala Arg Val Gly Leu Ala Ala Leu Leu Leu 
165 170 175 
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Ser Arg Phe Asp 
180 

Leu Asp Gly Leu 
195 

Gly Val Val Leu 
210 

Thr Thr Val Leu 
225 

Gly Gly Gly Tyr 



His Ala Arg Asp 
260 

Val Ala Arg Ala 
275 

Asn Ala lie Lys 
290 

Ala Ala Glu Ser 

305 

Ser Arg lie Ala 



Lys Leu Gin Phe 
340 

Ser Thr Leu Asn 
355 

Pro Val Ser lie 
370 

Pro Asn Gly Ala 
385 

Gin Glu Pro Thr 



Gly Glu lie Asp 
420 

lie Ser Ala Phe 
435 

Arg Thr Leu Leu 
450 

Asp Val Glu Lys 
465 

Leu Leu Gin Val 



Asn His Leu Asp 



lie Val Leu Leu 



Glu Gin Leu Glu 
200 

Val Ser His Asp 
215 

Glu Leu Asp Leu 
230 

Asp Ser Tyr Leu 
245 

Gin Tyr Glu Glu 



Arg Thr Gin Arg 
280 

Arg Ala Pro Asp 
295 



Ser Glu Lys Gin 
310 



Arg Leu Glu Glu 
325 

Ser Val Gly Lys 



Asp Ala Ser Phe 
360 

Gin Val Asn Ala 
375 

Gly Lys Ser Thr 
390 

Ser Gly Thr Ala 
405 

Gin Ala Arg Ala 



Glu Lys His Val 
440 

Ala Lys Phe Gly 
455 

Leu Ser Pro Gly 
470 

Arg Gly Val Asn 
485 

Leu Glu Ala lie 



Asp Glu Pro Thr 
185 

Asn Phe Val Gin 



Arg Glu Phe Leu 
220 

His Gin Asn Ser 
235 

Glu Glu Arg Ala 
250 

Phe Ala Glu Lys 
265 

Glu Trp Ser Ser 



Asn Asp Lys Leu 
300 

Ala Gin Lys Val 
315 

Val Glu Glu Pro 
330 

Ala Ser Arg Ser 
345 

Thr Gin Gly Asp 



Gly Asp Arg lie 
380 



Leu Leu Arg Gly 
395 

Thr Met Gly Thr 
410 

Leu Leu Asp Pro 
425 

Pro Asp Leu Pro 



Leu Asn Asp Asn 
460 

Glu Arg Thr Arg 
475 

Val Leu Val Leu 
490 

Glu Gin Leu Glu 



Asn Asp Leu Asp 
190 

Gly Leu Arg Gly 
205 

Ser Arg Cys Val 



His His Val Tyr 
240 

Val Leu Arg Gin 
255 

Lys Lys Asp Leu 
270 

His Gly Val Arg 
285 

Arg Lys Lys Ala 



Arg Gin Met Glu 
320 

Arg Lys Glu Trp 
335 

Ser Ser Val Val 
350 

Phe Thr Leu Gly 
365 

Gly lie Thr Gly 



Leu Leu Gly Asn 
400 

Ser Val Ala lie 
415 

Gin Leu Pro Leu 
430 

lie Ser Glu Val 
445 

His Val Glu Arg 



Ala Gly Leu Ala 
480 

Asp Glu Pro Thr 
495 

Gin Ala Leu Ala 
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500 505 510 

Ser Tyr Asp Gly Val Leu Leu Leu Val Thr His Asp Arg Arg Met Leu 
515 520 525 

Asp Ala Val Gin Thr Asn Arg Arg Trp His Val Glu Ala Gly Glu Val 
530 535 540 

Arg Glu Leu 
545 



<210> 291 
<211> 1638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1615) 
<223> RXN01605 

<400> 291 

attgaagtca gcgccgagga agccgcgagg gaatcagacg acgggcacct actacttcgg 60 

cattgaaatt ccgaagaact tcagcgattc tattgccagc gtg acc age gat tea 115 

Val Thr Ser Asp Ser 



ccc gcg cca gca acc gtc aac gcg gta ttc aac aac age aac ggc ttc 
Pro Ala Pro Ala Thr Val Asn Ala Val Phe Asn Asn Ser Asn Gly Phe 



att gcc tec atg ctg ggc aac cag gtg gtc aac act gtt gtg gag acc 
lie Ala Ser Met Leu Gly Asn Gin Val Val Asn Thr Val Val Glu Thr 



atg gae acg gaa ttc ggc gtc ege att gtg gat aac atg etc gtc ggt 
Met Asp Thr Glu Phe Gly Val Arg lie Val Asp Asn Met Leu Val Gly 



ttc tec acc ttg ggc gae ggc atg aac caa gcc gcc gaa ggt gee act 
Phe Ser Thr Leu Gly Asp Gly Met Asn Gin Ala Ala Glu Gly Ala Thr 



acg etc age gat ggc gtc ggt tec gcc aac gae ggt gca gtt eag ett 
Thr Leu Ser Asp Gly Val Gly Ser Ala Asn Asp Gly Ala Val Gin Leu 



gcc gae ggc gcg gtc acc ctg cgc gae ggc ate gca agt gee aat gag 
Ala Asp Gly Ala Val Thr Leu Arg Asp Gly lie Ala Ser Ala Asn Glu 
90 95 100 

ggt gcg caa teg ett gee gae ggc gee age eag etc gae ace ggc etc 
Gly Ala Gin Ser Leu Ala Asp Gly Ala Ser Gin Leu Asp Thr Gly Leu 
105 110 115 



ggc tec gcg get aca ggc age caa acg etc gee gae ggt eta tee age 
Gly Ser Ala Ala Thr Gly Ser Gin Thr Leu Ala Asp Gly Leu Ser Ser 
120 125 130 
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ctg tct gcg ggc acc gcc caa eta ggc caa ggc gca acc cag gtt tea 
Leu Ser Ala Gly Thr Ala Gin Leu Gly Gin Gly Ala Thr Gin Val Ser 
135 140 145 

gat ggc gtg ggc caa ctt gtc gac caa gta gca cca ctg acc gcc tat 
Asp Gly Val Gly Gin Leu Val Asp Gin Val Ala Pro Leu Thr Ala Tyr 
150 155 160 165 

gtt cca gac ate aac tet cag ttg ate acc ctg ege gac ggc gea gee 
Val Pro Asp lie Asn Ser Gin Leu lie Thr Leu Arg Asp Gly Ala Ala 
170 175 180 

acc att gcc tct gaa eta tct gat cec tec age acc tac cgc tec ggc 
Thr lie Ala Ser Glu Leu Ser Asp Pro Ser Ser Thr Tyr Arg Ser Gly 
185 190 195 

gtg gac tec get gtg age gca tec cag caa eta gca gee ggc ctg caa 
Val Asp Ser Ala Val Ser Ala Ser Gin Gin Leu Ala Ala Gly Leu Gin 
200 205 210 

ace ctg aaa gac gga tee age caa etc age ate ggt gca cgc ace etc 
Thr Leu Lys Asp Gly Ser Ser Gin Leu Ser lie Gly Ala Arg Thr Leu 
215 220 225 

get gat ggc acc age caa ttg gcc gca ggt tec gaa eag eta gtt gtt 
Ala Asp Gly Thr Ser Gin Leu Ala Ala Gly Ser Glu Gin Leu Val Val 
230 235 240 245 

ggc gca caa gca ctg cgc gac ggc acc gtc cag ctt gat gaa ggc tec 
Gly Ala Gin Ala Leu Arg Asp Gly Thr Val Gin Leu Asp Glu Gly Ser 
250 255 260 

age gaa etc gcc etc aaa etc acc gac ggc gca age caa gta eea acc 
Ser Glu Leu Ala Leu Lys Leu Thr Asp Gly Ala Ser Gin Val Pro Thr 
265 270 275 

ttc get gac ggc gca gac acc acc ate gca ace cca gtt gaa aca gaa 
Phe Ala Asp Gly Ala Asp Thr Thr He Ala Thr Pro Val Glu Thr Glu 
280 285 290 

caa gca gga gac ace aca eeg etc ttc ggt att ggt etc gca eea ttc 
Gin Ala Gly Asp Thr Thr Pro Leu Phe Gly He Gly Leu Ala Pro Phe 
295 300 305 

ttc atg get gtc ggc ctg ttc atg gga gea acc gtt gcc tgg atg ate 
Phe Met Ala Val Gly Leu Phe Met Gly Ala Thr Val Ala Trp Met He 
310 315 320 325 

ctg cac cca ate agt cgc cgc gea etc gac tec cgc atg gga ggc ttc 
Leu His Pro He Ser Arg Arg Ala Leu Asp Ser Arg Met Gly Gly Phe 
330 335 340 

ega ggc ace ctg gea age tac ctt eea tea aca gtc tta ggc ctt ggc 
Arg Gly Thr Leu Ala Ser Tyr Leu Pro Ser Thr Val Leu Gly Leu Gly 
345 350 355 

caa gca ace ate atg tgg gea gta ctg tac ttc ctg etc gac etc aat 
Gin Ala Thr He Met Trp Ala Val Leu Tyr Phe Leu Leu Asp Leu Asn 
360 365 370 

cca get cac cca get gga ctg tgg atg gcg atg gtc gcc ate tea tgg 
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Pro Ala His Pro Ala Gly Leu Trp Met Ala Met Val Ala lie Ser Trp 
375 380 385 

gta ttc ate tec att acc cat atg ttc aac aac gtg gca gga ccc tec 1315 
Val Phe lie Ser lie Thr His Met Phe Asn Asn Val Ala Gly Pro Ser 
390 395 400 405 

gca ggc cgt gtg ctg tec ate gtg atg atg tee ttc cag eta gte tee 1363 
Ala Gly Arg Val Leu Ser lie Val Met Met Ser Phe Gin Leu Val Ser 
410 415 420 

tec ggt ggc eta tac cca cca gaa acc cag cca gca ttc ttc cac tgg 1411 
Ser Gly Gly Leu Tyr Pro Pro Glu Thr Gin Pro Ala Phe Phe His Trp 
425 430 435 

ttc cac ace tac gae ecg ate aee tac gea gte aac etc gtg cgc caa 1459 
Phe His Thr Tyr Asp Pro lie Thr Tyr Ala Val Asn Leu Val Arg Gin 
440 445 450 

atg ate tte aac gaa acc cca tee aac gae cca ege ttc ata caa gea 1507 
Met lie Phe Asn Glu Thr Pro Ser Asn Asp Pro Arg Phe lie Gin Ala 
455 460 465 

ate tgg gta ctg etc ttc ate tgg gca etg atg etc gee ate tec ace 1555 
lie Trp Val Leu Leu Phe lie Trp Ala Leu Met Leu Ala lie Ser Thr 
470 475 480 485 

ctg geg aat aga aca aac aag gtt ctt egc atg aag gae tac eae eca 1603 
Leu Ala Asn Arg Thr Asn Lys Val Leu Arg Met Lys Asp Tyr His Pro 
490 495 500 

gaa ctg aag gte taaaagcttt tcccgcccgg ttc 1638 
Glu Leu Lys Val 
505 



<210> 292 
<211> 505 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Val Thr Ser Asp Ser Pro Ala Pro Ala Thr Val Asn Ala Val Phe Asn 
15 10 15 

Asn Ser Asn Gly Phe lie Ala Ser Met Leu Gly Asn Gin Val Val Asn 
20 25 30 

Thr Val Val Glu Thr Met Asp Thr Glu Phe Gly Val Arg lie Val Asp 
35 40 45 

Asn Met Leu Val Gly Phe Ser Thr Leu Gly Asp Gly Met Asn Gin Ala 



Ala Glu Gly Ala Thr Thr Leu Ser Asp Gly Val Gly Ser Ala Asn Asp 
65 70 75 80 

Gly Ala Val Gin Leu Ala Asp Gly Ala Val Thr Leu Arg Asp Gly lie 
85 90 95 



Ala Ser Ala Asn Glu Gly Ala Gin Ser Leu Ala Asp Gly Ala Ser Gin 
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100 



105 



110 



Leu Asp Thr Gly Leu Gly Ser Ala Ala Thr Gly Ser Gin Thr Leu Ala 
115 120 125 

Asp Gly Leu Ser Ser Leu Ser Ala Gly Thr Ala Gin Leu Gly Gin Gly 
130 135 140 

Ala Thr Gin Val Ser Asp Gly Val Gly Gin Leu Val Asp Gin Val Ala 
145 150 155 160 

Pro Leu Thr Ala Tyr Val Pro Asp lie Asn Ser Gin Leu lie Thr Leu 
165 170 175 

Arg Asp Gly Ala Ala Thr lie Ala Ser Glu Leu Ser Asp Pro Ser Ser 
180 185 190 

Thr Tyr Arg Ser Gly Val Asp Ser Ala Val Ser Ala Ser Gin Gin Leu 
195 200 205 

Ala Ala Gly Leu Gin Thr Leu Lys Asp Gly Ser Ser Gin Leu Ser lie 
210 215 220 

Gly Ala Arg Thr Leu Ala Asp Gly Thr Ser Gin Leu Ala Ala Gly Ser 
225 230 235 240 

Glu Gin Leu Val Val Gly Ala Gin Ala Leu Arg Asp Gly Thr Val Gin 
245 250 255 

Leu Asp Glu Gly Ser Ser Glu Leu Ala Leu Lys Leu Thr Asp Gly Ala 
260 265 270 

Ser Gin Val Pro Thr Phe Ala Asp Gly Ala Asp Thr Thr lie Ala Thr 
275 280 285 

Pro Val Glu Thr Glu Gin Ala Gly Asp Thr Thr Pro Leu Phe Gly lie 
290 295 300 

Gly Leu Ala Pro Phe Phe Met Ala Val Gly Leu Phe Met Gly Ala Thr 
305 310 315 320 

Val Ala Trp Met lie Leu His Pro lie Ser Arg Arg Ala Leu Asp Ser 
325 330 335 

Arg Met Gly Gly Phe Arg Gly Thr Leu Ala Ser Tyr Leu Pro Ser Thr 
340 345 350 

Val Leu Gly Leu Gly Gin Ala Thr lie Met Trp Ala Val Leu Tyr Phe 
355 360 365 

Leu Leu Asp Leu Asn Pro Ala His Pro Ala Gly Leu Trp Met Ala Met 
370 375 380 

Val Ala lie Ser Trp Val Phe lie Ser lie Thr His Met Phe Asn Asn 
385 390 395 400 

Val Ala Gly Pro Ser Ala Gly Arg Val Leu Ser lie Val Met Met Ser 



405 



410 



415 



Phe Gin Leu Val Ser Ser Gly Gly Leu Tyr Pro Pro Glu Thr Gin Pro 
420 425 430 
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Ala Phe Phe His Trp Phe 
435 

Asn Leu Val Arg Gin Met 
450 

Arg Phe He Gin Ala He 
465 470 

Leu Ala He Ser Thr Leu 
485 

Lys Asp Tyr His Pro Glu 
500 



His Thr Tyr Asp Pro 
440 

He Phe Asn Glu Thr 
455 

Trp Val Leu Leu Phe 
475 

Ala Asn Arg Thr Asn 
490 



Leu Lys Val 
505 



He Thr Tyr Ala Val 
445 

Pro Ser Asn Asp Pro 
460 

He Trp Ala Leu Met 
480 

Lys Val Leu Arg Met 
495 



<210> 293 
<211> 664 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 

<223> RXN01091 

<400> 293 

tcgtcggaaa aactggcgat actattgata acgggcatgg gttcaccttc gataaagcac 60 

ggtctatgct ggactatcgc cttttgacac gagtatcgca atg gtc ccg aac aca 115 

Met Val Pro Asn Thr 

1 5 

gtc ctt ate cat gac gaa ace gcc gat ctg gcg acg cag ate cag egg 163 

Val Leu He His Asp Glu Thr Ala Asp Leu Ala Thr Gin He Gin Arg 



ctg gaa cat ate atg gcg tgc ctg cgc gat ccg gtc age gga tgc ccg 

Leu Glu His He Met Ala Cys Leu Arg Asp Pro Val Ser Gly Cys Pro 
25 30 35 

tgg gat att gaa cag ace ttt gcc age ate gcg cec cae acg att gag 

Trp Asp He Glu Gin Thr Phe Ala Ser He Ala Pro His Thr He Glu 



gaa ggc tac gag gtt gee gae gcc ate gcg eag gaa gac tgg cec gag 

Glu Gly Tyr Glu Val Ala Asp Ala He Ala Gin Glu Asp Trp Pro Glu 

55 60 65 

eta cgc ggc gag ttg ggc gat ttg ctg ttt cag acc gtg ttt cac gcc 

Leu Arg Gly Glu Leu Gly Asp Leu Leu Phe Gin Thr Val Phe His Ala 

70 75 80 85 

caa atg gcg cgc gag gea ggc cat ttc get ttg gtt gac gtg gtg aag 

Gin Met Ala Arg Glu Ala Gly His Phe Ala Leu Val Asp Val Val Lys 

90 95 100 

gca att teg gae aag atg gtt ttg cgc cat ccg cac gtg ttc ggc gcg 

Ala He Ser Asp Lys Met Val Leu Arg His Pro His Val Phe Gly Ala 

105 110 115 
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cag teg aac gcg aaa tec gcc gac cag cag gtg gaa gat tgg gaa gtc 499 
Gin Ser Asn Ala Lys Ser Ala Asp Gin Gin Val Glu Asp Trp Glu Val 
120 125 130 

ate aag gcg ccc gag cgc gcg ggc aaa gcg caa aag ggc gtt ttg gat 547 
lie Lys Ala Pro Glu Arg Ala Gly Lys Ala Gin Lys Gly Val Leu Asp 
135 140 145 

ggc gtc gcg ctg gga ctg cct gcc ctg atg cgc gcg acg aag ctg caa 595 
Gly Val Ala Leu Gly Leu Pro Ala Leu Met Arg Ala Thr Lys Leu Gin 
150 155 160 165 

aac aac gcc gcg cgc gtt ggg ttt gat tgg ccc gac att ggg cag gta 64 3 
Asn Asn Ala Ala Arg Val Gly Phe Asp Trp Pro Asp lie Gly Gin Val 
170 175 180 

ctt gga aag gtg acc gag gaa 664 
Leu Gly Lys Val Thr Glu Glu 
185 



<210> 294 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Met Val Pro Asn Thr Val Leu lie His Asp Glu Thr Ala Asp Leu Ala 
15 10 15 

Thr Gin lie Gin Arg Leu Glu His lie Met Ala Cys Leu Arg Asp Pro 
20 25 30 

Val Ser Gly Cys Pro Trp Asp lie Glu Gin Thr Phe Ala Ser lie Ala 
35 40 45 

Pro His Thr lie Glu Glu Gly Tyr Glu Val Ala Asp Ala lie Ala Gin 
50 55 60 

Glu Asp Trp Pro Glu Leu Arg Gly Glu Leu Gly Asp Leu Leu Phe Gin 



Thr Val Phe His Ala Gin Met Ala Arg Glu Ala Gly His Phe Ala Leu 

85 90 95 

Val Asp Val Val Lys Ala lie Ser Asp Lys Met Val Leu Arg His Pro 

100 105 110 

His Val Phe Gly Ala Gin Ser Asn Ala Lys Ser Ala Asp Gin Gin Val 

115 120 125 

Glu Asp Trp Glu Val lie Lys Ala Pro Glu Arg Ala Gly Lys Ala Gin 

130 135 140 

Lys Gly Val Leu Asp Gly Val Ala Leu Gly Leu Pro Ala Leu Met Arg 

145 150 155 160 

Ala Thr Lys Leu Gin Asn Asn Ala Ala Arg Val Gly Phe Asp Trp Pro 

165 170 175 
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Asp lie Gly Gin Val Leu Gly Lys Val Thr Glu Glu 
180 185 



<210> 295 
<211> 357 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (334) 

<223> RXS02979 

<400> 295 

ctaggtcaag gaacttcact cggctagtcc ttagactcaa atgtgttcag acaaacactg 60 

gcaccgtaag gcacgaaagt taccgaaagg actggttccc atg acc gcc cca aac 115 

Met Thr Ala Pro Asn 



act etc aag caa aca act ctt cgc tct gat gag ttc tot tgc cca tec 
Thr Leu Lys Gin Thr Thr Leu Arg Ser Asp Glu Phe Ser Cys Pro Ser 



tgt gtc tec aag att gaa aac aaa ttg aat gga ttg gat ggc gtc gac 
Cys Val Ser Lys lie Glu Asn Lys Leu Asn Gly Leu Asp Gly Val Asp 



aat gca gag gtg aag ttc tec tec gga aga ate ett gtt gat cac gac 
Asn Ala Glu Val Lys Phe Ser Ser Gly Arg lie Leu Val Asp His Asp 



ccc age aag gtc tet ate aag gat eta gtc get gea gtc gca gag gtt 
Pro Ser Lys Val Ser lie Lys Asp Leu Val Ala Ala Val Ala Glu Val 



ggc tac acc gca aag cca tea gca ate taaaactctc agttagacca 
Gly Tyr Thr Ala Lys Pro Ser Ala lie 



<210> 296 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

Met Thr Ala Pro Asn Thr Leu Lys Gin Thr Thr Leu Arg Ser Asp Glu 



Phe Ser Cys Pro Ser Cys Val Ser Lys lie Glu Asn Lys Leu Asn Gly 



Leu Asp Gly Val Asp Asn Ala Glu Val Lys Phe Ser Ser Gly Arg lie 
35 40 45 



Leu Val Asp His Asp Pro Ser Lys Val Ser lie Lys Asp Leu Val Ala 
50 55 60 
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Ala Val Ala Glu Val Gly Tyr Thr Ala Lys Pro Ser Ala lie 
65 70 75 



<210> 297 
<211> 357 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (334) 

<223> RXS02987 

<400> 297 

gttgtttgat ccaggtcaag gaattaaccc ggaaaggacc gtatctttaa aggtgcaagc 60 

acaggaacat gacgataaaa gatgaaagga cctggttacg atg acc gcc ccc gcc 115 

Met Thr Ala Pro Ala 



acg ctg aag aac acc acc ttg cgc tct gat gag ttc acc tgt cog age 
Thr Leu Lys Asn Thr Thr Leu Arg Ser Asp Glu Phe Thr Cys Pro Ser 



tgt gtc gcc aag ate gaa aac aag ctg aat ggt ttg gac ggc gtg gag 

Cys Val Ala Lys lie Glu Asn Lys Leu Asn Gly Leu Asp Gly Val Glu 

25 30 35 

aat gcg gag gtg aag ttc tec tec gga cgc ate etg ate ace cac gac 

Asn Ala Glu Val Lys Phe Ser Ser Gly Arg lie Leu lie Thr His Asp 

40 45 50 

cca cag aag gtc tec gta cgt gac ctg gtc acc gcg gta gcc gag gtc 

Pro Gin Lys Val Ser Val Arg Asp Leu Val Thr Ala Val Ala Glu Val 



ggt tac acc gcc aag ccg teg gcg ate tgacgcactc ccgaccccac 
Gly Tyr Thr Ala Lys Pro Ser Ala lie 



<210> 298 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Met Thr Ala Pro Ala Thr Leu Lys Asn Thr Thr Leu Arg Ser Asp Glu 
15 10 15 

Phe Thr Cys Pro Ser Cys Val Ala Lys lie Glu Asn Lys Leu Asn Gly 



Leu Asp Gly Val Glu Asn Ala Glu Val Lys Phe Ser Ser Gly Arg lie 
35 40 45 



Leu lie Thr His Asp Pro Gin Lys Val Ser Val Arg Asp Leu Val Thr 



BGI-124CP 



-387- 



Ala Val Ala Glu Val Gly Tyr Thr Ala Lys Pro Ser Ala lie 
65 70 75 



<210> 299 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXS03095 

<400> 299 

aacgcctcaa ttagtgccag accttgccga ccgcagacca aacttcacca tttcaaacca 60 

tccctagcca caacaacggc agttgtgcaa tgatctgcgt atg aat gca gat aag 115 

Met Asn Ala Asp Lys 



aaa atg tgc gga atg aac ccg gat age caa tac gtc gaa ctt gcc gtc 
Lys Met Cys Gly Met Asn Pro Asp Ser Gin Tyr Val Glu Leu Ala Val 



gaa gtt ttc gga etc etc gcg gac gcc act cga gtt cgc ate ate ttg 

Glu Val Phe Gly Leu Leu Ala Asp Ala Thr Arg Val Arg lie lie Leu 
25 30 35 

gca ctt cga aac agt ggt gaa ctt tec gta aac cac etc gcg gac ate 

Ala Leu Arg Asn Ser Gly Glu Leu Ser Val Asn His Leu Ala Asp lie 
40 45 50 

gtc gat aaa tec cce gca gca gtt tee caa cac etc gee egg etg cgc 

Val Asp Lys Ser Pro Ala Ala Val Ser Gin His Leu Ala Arg Leu Arg 



atg gcc cga ate gtg tec ace cgt caa gaa ggt caa cga gtt ttc tac 
Met Ala Arg lie Val Ser Thr Arg Gin Glu Gly Gin Arg Val Phe Tyr 
70 75 80 85 

aaa etc ace aat gaa cac gca tea cag eta gtc tec gac get att ttt 
Lys Leu Thr Asn Glu His Ala Ser Gin Leu Val Ser Asp Ala lie Phe 
90 95 100 

cag gcg gaa cac acc att gcg gac ggc cag act cce cca cac cac cac 
Gin Ala Glu His Thr lie Ala Asp Gly Gin Thr Pro Pro His His His 
105 110 115 

cga gaa cga gaa caa tea tgaccaceca cagteaccaa gaa 
Arg Glu Arg Glu Gin Ser 
120 



<210> 300 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 300 

Met Asn Ala Asp Lys Lys Met Cys Gly Met Asn Pro Asp Ser Gin Tyr 



Val Glu Leu Ala Val Glu Val Phe Gly Leu Leu Ala Asp Ala Thr Arg 

20 25 30 

Val Arg lie lie Leu Ala Leu Arg Asn Ser Gly Glu Leu Ser Val Asn 

35 40 45 

His Leu Ala Asp lie Val Asp Lys Ser Pro Ala Ala Val Ser Gin His 
50 55 60 

Leu Ala Arg Leu Arg Met Ala Arg He Val Ser Thr Arg Gin Glu Gly 



Gin Arg Val Phe Tyr Lys Leu Thr Asn Glu His Ala Ser Gin Leu Val 

85 90 95 

Ser Asp Ala He Phe Gin Ala Glu His Thr He Ala Asp Gly Gin Thr 

100 105 110 

Pro Pro His His His Arg Glu Arg Glu Gin Ser 
115 120 



<210> 301 
<211> 10 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 301 

Ala Pro Ala Leu Gly Pro Thr Leu Ser Gly 



<210> 302 
<211> 10 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Gly Xaa Xaa Xaa Gly Pro Xaa Xaa Gly Gly 



<210> 303 
<211> 20 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 303 

ctccaggatt gctccgaagg 



<210> 304 

<211> 20 

<212> DNA 

<213> Corynebacte 



<400> 304 
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cacagtggtt gaccactggc 
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> RXA00062 (1-1398, translated) 466 residues 

MILSIVLLGY FMILLDTSIV ITGLPAIGSE LGIDPVHLSW VQSSYTLVFG ALLLLGARAG 

DIFGRKKVLY IGLALFAASS LAIALSPNAA VLIGARVVQG AGAAIIAPAT LALITEFFPE 

GPARLRATSA YGAVAGIGVA AGLVIGGVFA DLLSWRIGFF INVPIAAVLA YIVHKAIPAT 

FSRPGSLDIF GAITSTAGIA AVLYAIVRSA DYSWTDPFVL ISLVLGIAVF IWFLRHESSA 

KEPLLPLGLF KNRRRNTILA SRFLLVGSVM SFFFFATQLF QDTMGMNALQ AGLAFMPLSL 

LQFASAAMVP RLSRAGVSDS MLTVIGFAIM VIGMAGLAFV PNTMIALILP IVLVGFGQGF 

AFGPMTALAV QGAPKDQSGA VSGLVNSLHQ IGGTFGLGVF SSLAVAVIGH DATSEMISDR 

AHFGFLLSTV TLTLATIFAV TLLKRHETRK SSERPTQLVD EKAVTS 

> RXA00084 (1-825, translated) 275 residues 

MSTALPDQLK WEYSAFPVQI SQKQRLSPGF MRITVTGDKL RFFGQWGLDQ RIKLIIPSPA 

GNIPDFGILD EPTPPPTTWL PRAKSFPADQ RPILRTYTPS AVRPELCEVD IDIYLHNPSG 

PVSRWAKNCS VDDELIITGP DVRAGETGYG ITYHPTSAID RLCLIGDCAS APAIANIVNQ 

SKVPTTVFLH VDSLEDDVLI ADSSTKLTFE DIDAYKAKVF QWASANAADP SVHFWIAGET 

SMVRFIRKEL INSYRVDSSR ITFLGYWKYG RRTVD 



> RXA00109 (1-612, translated) 204 residues 

VASEKNLKLR TLAAAAGVLG VGAMSMLVAP QAAAHDVVVD SNPENGSVVD EFPETIELEF 
SGIPQDLFTT VALSNADSGE VLTSGTPQLE GQHLSYEVPS DVQTGAGNYI LGFQITSSDG 
HATKGSISFE VTGSAETTTE TTAETTTESA ATTDTSETTE AETTETADET SGIPAPWNWV 
LSIVAVLVVA SAIVMMIAKN RNQK 



> RXA00215 (1-1461, translated) 487 residues 

VSDKKQDLTS SftAGSAAPQT KAYPAMPLPE KQAWPALIAL CIGFFMILLD QTIVAVSTPA 

LQADMGASYN EVIWVTSVYL LTFAVPLLVT GRLGDKYGPK NVYVAGMVIF TVSSLACGLA 

PDMFTLIIAR GVQGLGAALL TPQTMATINR IFAFERRGAA LGVWGSTAGL ASLAGPILGG 

VITENWGWQW VFYINVPIGV ISVIAVMKYV PEFPPLTRPL DPLSIVLSIV AVFFLVFAFQ 

EGEGAGWAAW VWIMIVAAFA LFAWFIYQQS RAEKSGNDPL VPLEIFKFRN FSLGNICIMA 

MGFTVAGTPL PIMLYFQQAH GMNAMEAGFM MVPQALMAAV LSPFVGKLVD RSNPGLMAAL 

GFSTVAVSIV LLSMVMIFDT GLVWALVSMT LLGIGNAFVW APNSTSTMRD LPHKFMGAGS 

GVFNTTRQLG SVIGAAAIGA VMQIRLAAGD EGAAFGQALL LAAAVLVIGI VASTMAGKNA 
HPAPVKP 



> RXA00289 (1-1176, translated) 392 residues 

MSTTTAPEAR FPVVPLTAMS FAAFVYVTFE MFAVGLIKPM ASDLGVSESS IGLLMTVYAT 

VVAWTIPAM LWVSRFNKRT VFLITLAFLA TGIVVQALTV NYGMLAIGRT lAALTHGVFW 

ALVGPMAARM SPGHTGRAVG VVSIGSTMAL VVGSPLATWI GELIGWRPAT WILGALTIAA 

VAVLIPTVPS L.PPLPDTESE SKEKKSLPWG LISLVIFLLL AVTGVFAAYT YLGLIIAETA 

GDSFVSIGLF AFGALGLIGV TVATRTVDQR MLRGSVHTTT LFVIAAILGQ lAFGLEGTLA 

VVAIFLAVTV FGGAYGALPT LGTTIFLHAG RDHPDTASSI YVVTYQVGIA SGAALGAMAV 

DADWVAGTLW IMAGLSLAST LALALWSRPL LK 



> RXA00404 (1-2316, translated) 772 residues 

VALKRPEEKT VKIVTIKQTD NINDDDLVYS NATDLPVGVK KSPKMSPTAR VGLLVFGVIA 
AVGWGAIAFS RGETINSVWL VLAAVGSYII AFSFYARLIE YKVVKPKDQR ATPAEYVNDG 
KDYVPTDRRV LFGHHFAAIA GAGPLVGPVM AAQMGYLPGT LWIILGVIFA GAVQDYLVLW 
VSTRRRGRSL GQMVRDEMGT VGGAAGILAT ISIMIIIIAV LALIVVNALA DSPWGVFSIT 
MTIPIALFMG VYLRYLRPGR VTEVSIIGVA LLLLAIVAGG WVADTSWGVE WFTWSKTTLA 
LALIGYGIMA AILPVWLLLA PRDYLSTFMK IGVIGLLAVG ILFARPEVQM PSVTSFALEG 
NGPVFSGSLF PFLFITIACG ALSGFHALIS SGTTPKLVEK ESQMRMLGYG GMLMESFVAM 
MALITAVILD RHLYFSMNAP LALTGGDPAT AAEWVNSIGL TGADITPEQL SEAAESVGES 
TVISRTGGAP TLAFGMSEIL SGFIGGAGMK AFWYHFAIMF EALFILTTVD AGTRVARFMM 
TDTLGNVPGL RRFKDPSWTV GNWISTVFVC ALWGAILLMG VTDPLGGINV LFPLFGIANQ 
LLAAIALALV LVVVVKKGLY KWAWIPAVPL AWDLIVTMTA SWQKIFHSDP AIGYWAQNAN 
FRDAKSQGLT EFGAAKSPEA IDAVIRNTMI QGILSILFAV LVLVVVGAAI AVCIKSIRAR 
AAGTPLETTE EPDTESEFFA PTGFLASSRD KEVQAMWDER YPGGAPVSSG GH 



> RXA00479 (1-2190, translated) 730 residues 
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MSTSITTENK KKSGPPRLMR IFLPALLILV WLVGAGVGGP YFGKVSEVSS NSQTTYLPES 

ADATQVQEQL GDFTDSESIP AIVVMVSDEP LTQQDITQLN EVVAGLSELD IVSDEVSPAI 

PSEDGRAVQV FVPLNPSAEL TESVEKLSET LTQQTPDYVS TYVTGPAGFT ADLSAAFAGI 

DGLLLAVALA AVLVILVIVY RSFILPIAVL ATSLFALTVA LLVVWWLAKW DILLLSGQTQ 

GILFILVIGA ATDYSLLYVA RFREELRVQQ DKGIATGKAI RASVEPILAS GSTVIAGLLC 

LLFSDLKSNS TLGPVASVGI IFAMLSALTL LPALLFVFGR VAFWPKRPKY EPEKARAKND 

IPASGIWSKV ADLVEQHPRA IWVSTLIVLL LGAAFVPTLK ADGVSQSDLV LGSSEARDGQ 

QALGEHFPGG SGSPAYIIVD ETQAAQAADV VLNNDNFETV TVTSADSPSG SAPITADGIV 

PLGSGTAPGP V\/VEGQVLLQ ATLVEAPDSE EAQKAIRSIR QTFADENISA VVGGVTATSV 

DTNDASIHDR NLIIPIVLLV ILVILMLLLR SIVAPLLLVV TTVVSFATAL GVAALLFNHV 

FSFPGADPAV PLYGFVFLVA LGIDYNIFLV TRIREETKTH GTRLGILRGL TVTGGVITSA 

GVVLAATFAA LYVIPILFLA QIAFIVAFGV LIDTLLVRAF LVPALFYDIG PKIWWPSKLS 
NQKYQKQPQL 

> RXA00497 (1-297, translated) 99 residues 

VANVNIKPLE DKILVQINEA ETTTASGLVI PDSAKEKPQE ATVIAVGPGR FDDKGNRIPL 
DIKEDDVVIF SRYGGTEIKF GGVEYLLLSA RDILAIVEK 

> RXA00498 (1-1239, translated) 413 residues 

MAKLIAFDQD AREGILRGVD ALANAVKVTL GPRGRNVVLD KAFGGPLVTN DGVTIARDID 
LEDPFENLGA QLVKSVAVKT NDIAGDGTTT ATLLAQALIA EGLRNVAAGA NPMELNKGIS 
AAAEKTLEEL KARATEVSDT KEIANVATVS SRDEVVGEIV AAjyyiEKVGKD GVVTVEESQS 
lETALEVTEG ISFDKGYLSP YFINDNDTQQ AVLDNPAVLL VRNKISSLPD FLPLLEKVVE 
SNRPLLIIAE DVEGEPLQTL VVNSIRKTIK VVAVKSPYFG DRRKAFMDDL AIVTKATVVD 
PEVGINLNEA GEEVFGTARR ITVSKDETII VDGAGSAEDV EARRGQIRRE lANTDSTWDR 
EKAEERLAKL SGGIAVIRVG AATETEVNDR KLRVEDAINA ARAAAQEGVI AGG 

> RXA00565 (1-993, translated) 331 residues 

MMLNETTLAV ALPSIMADFD lEANTAQWLL TGFMLTMAVV LPATGWMLER FTTRSVFIFA 

TVVFLIGTVT AALSPTFAIM LAARVAQAIG TAVIMPLLMT VAMTVVPPER RGAVMGLIAV 

VMAVGPALGP SVAGFVLSLS SWHAIFWVMV PLVFVASLIG TLRLTNVSEP KKTPLDVISF 

LISAVAFGGL VYALSSIGII LEGDRSALVV LAVGIIALVV FVWRQIAMGK QDKALLDLRP 

LAIREYTIPL VVLLTLFGAL LGVMNTLPLY LQGSLMVTAL VAGLVLLPGG LLEGVLSPFV 
GRIYDRHGPR GLVIGGMSLV VISLFALSTV D 

> RXA00575 (1-483, translated) 161 residues 

VRDIYELGLE TGHATYETSG PTWDQFSQSK IMDTVMVAVE NNDPDFILGW VSAAPISSRQ 

VFHGVVEDSI YIHPQGQGRG IGGALLDALI TYCESNGIWS IHSWIFPENL GSAKLHESKG 

FVKVGTMHQM ARMPYGEMEG QWRDCDLWEC LLSVPEQAQS S 

> RXA00599 (1-387, translated) 129 residues 

MKSVLFVCVG NGGKSQMAAA LAQKYASDSV EIHSAGTKPA QGLNQLSVES lAEVGADMSQ 
GIPKAIDPEL LRTVDRVVIL GDDAQVDMPE SAQGALERWS lEEPDAQGME RMRIVRDQID 
NRVQALLAG 

> RXA00600 (1-1098, translated) 366 residues 

MIEGWLMTLT KEHSTPRAAG SMSFLDRWLA AWIFLAMAAG LLIGKVFPGI GALLSAVEIG 
GISIPIAIGL IVMMYPPLAK VRYDKTKEIS TDRALMVVSI MLNWIVGPAL MFSLAWLFLP 
DQPELRTGLI IVGLARCIAM VLVWSDLACG DREATAVLVA INSVFQILMF GVLGWFYLQI 
LPSWLGLDTT SVTFSVVSIV TSVLVFLGIP LVAGVLSRVI GEKTKGRRWY EDTFLPKISP 
LALIGLLYTI VLLFSLQGDE ITAQPWTVAR LALPLLMYFV GMFFISLVVS KLSGLTYERA 
ASVSFTAAGN NFELAIAVSI GTFGATSPQA LAGTIGPLIE VPVLVGLVYV MLWLGPKIFK 
KENAGS 

> RXA00605 (1548, translated) 516 residues 

MSEKSAADQI VDRGMRPKLS GNTTRHNGAP VPSENISATA GPQGPNVLND IHLIEKLAHF 
NRENVPERIP HAKGHGAFGE LHITEDVSEY TKADLFQPGK VTPLAVRFST VAGEQGSPDT 
WRDVHGFALR FYTEEGNYDI VGNNTPTFFL RDGMKFPDFI HSQKRLNKNG LRDADMQWDF 
WTRAPESAHQ VTYLMGDRGT PKTSRHQDGF GSHTFQWINA EGKPVWVKYH FKTRQGWDCF 
TDAEAAKVAG ENADYQREDL YNAIENGDFP IWDVKVQIMP FEDAENYRWN PFDLTKTWSQ 
KDYPLIPVGY FILNRNPRNF FAQIEQLALD PGNIVPGVGL SPDRMLQARI FAYADQQRYR 
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IGANYRDLPV NRPINEVNTY SREGSMQYIF DAEGEPSYSP NRYDKGAGYL DNGTDSSSNH 
TSYGQADDIY VNPDPHGTDL VRAAYVKHQD DDDFIQPGIL YREVLDEGEK ERLADNISNA 
MQGISEATEP RVYDYWNNVD ENLGARVKEL YLQKKA 

> RXA00648 (1-1410, translated) 470 residues 

VVTLASAGIT VSLAQTLVIP IIGRLPEIFN TTAANASWII TVTLLVGAVA TPVMGRLADM 
YGKKKMMLIS LVPFILGSVI CAVSVDLIPM IIGRGFQGLG SGLIPLGISL MHDLLPREKA 
GSAIALMSSS MGIGGALGLP LAAAIAQFAS WRVLFWFTAL VALTVGAVIW KAIPARPRIV 
RSGGFDYFGA LGLAMGLIAL LLAVSKGSEW GWRSALTIGL FVAALVILVG WGWFETRQKS 
PLIDLRTTIR ATVLMTNIAS ILIGFTMYGM NLILPQVMQL PVILGYGLGQ SMLQMGIWLI 
PMGLGMMLIS NAGAAISAAH GPRVTLTIAG VVIAVGYALT ATVLFTIGNR TPGGDADNAL 
ILTTLVLFSV CSLVVGIGIG LAFGSMPALI MGAVPATEKA AANGFNSLMR SLGTTGSSAV 
IGAVLAGMMS GGVPTLGGFM TTLIIGCCAA LVAAVISYFI PTTTTVVEAK 

> RXA00764 (1-1116, translated) 372 residues 

MTLKTSVLAL LLDNVHVLLI ANPESTTQTQ KLFRRVVPAL MALDGVSLEA RFTHYGGHAE 
EMVAGLTVDD FDVIIPAGGD GTVNEVINGL LGSAEGDFRN LEDLPAIAVL PTGSANVFAR 
ALGYPTDPYA AADALVELIR KNHTRTITLG TWKGDDQGTR WFAVNAGFGI DADVIARVER 
ARSFGFAASP LLYLQVSLRA WVKTQIKPPK ITVEAVDSKG HKLQKEEVPM LLASNTNPWT 
FLGPLPVVTN PQNSFDTGLG LFGLTSVRGF GGVAAMMHLI GVGHGRKLEK LIAKRTIAFD 
DAEKVTLTCD SDQRFQVDGE YEGKPTKVVL ESITDAVRVY APKTHPTPPI MNWAVHLFKH 
VRDFLRVRTF GI 

> RXA00803 (1-603, translated) 201 residues 

MGVSALNMSD MVANKRAQRK VWLAVALSVF TVAWGGNEFT PLLVFYRGEG FFSNLFIDLL 
LVFYAIGVAV GLLAAGPLSD RYGRRAVMLP APLIAILGSA LIASGEETAI LIAIGRVLSG 
ISVGMVMTAG GSWIKELSSS RFEPGVKTSA GAKRASMSLT GGFALGPALA GVMAQWLPQP 
GQLAYVLHII LTLILFPLLI T 

> RXA00810 (1-201, translated) 67 residues 

MAQGTVKWFN PEKGFGFIAP SDGSADVFVH YSEIEGNGFR TLEENQLVEF EIGEGAKGLQ 
AQAVRAI 

> RXA00829 (1-255, translated) 85 residues 

LDEPTTGLHL ADVKTLLDLF DQLVDDGKSV IVIEHHLGVL AHADHIIDVG PGAGSDGGSI 
VFEGSPAELI KTDTPTGRHL KAYVD 

> RXA00834 (1-1563, translated) 521 residues 

MQKADSHDWI SVHGANENNL KNVSVRIPKR RLTVFTGVSG SGKSSLVFGT lAAESRRLIN 
ETYSTFVQGF MPSMARPDVD HLEGITTAII VDQEQMGANP RSTVGTATDA TAMLRILFSR 
lAEPNAGGPG AYSFNVPSVS ASGAITVEKG GNTKREKATF KRTGGMCPAC EGMGRASDID 
LKELFDASLS LNDGALTIPG YTPGGWSYRM YSESGLFDAA KPIKDFTEEE RHNFLYLEPT 
KMKIAGINMT YEGLIPRIQK SMLSKDREGM QKHIRAFVDR AVTFIPCPAC GGTRLAPHAL 
ESKINGKNIA ELCAMEVRDL AKWIKTVEAP SVAPLLTALT ETLDNFVEIG LGYIQLDRPA 
GTLSGGEAQR TKMIRHLGSA LTDVTYVFDE PTAGLHAYDI ERMNKLLLDL RDKGNTVLVV 
EHKPETIAIA DHVVDLGPGA GAGGGEIRFE GSVDKLKDSD TVTGLHFNDR ASLKESVRAP 
HGALEIRGAD Fi.NNLNNVDVD IPLGVFTAIS GVAGSGKSSL I 

> RXA00843 (1-345, translated) 115 residues 

MKVTIFHNPR CSTSRNTLAY LRDKDIEPEI VQYLKDTPTA SELKELFNTL GIPVHDGIRT 
REAEYTELGL SPETPETELI DAIVAHPRLL QRPIVVTAKG ARIARPKIDV IDSIL 

> RXA00858 (1-468, translated) 156 residues 

MEVNLATWLI TIAVIAGFFI FDFYSHVRTP HEPTIKESAW WSLFYVALAC VFGVFLWFAW 
GEPGNPHQHG lEFFTGYVTE KALSVDNLFI FALIMGSFKI PRKYQQKVLL IGIALALVFR 
LAFILAGAAV lEAWSDVFYI FSIWLIYTAV KAPVHE 

> RXA00886 (1-1146, translated) 382 residues 

VARDYYGILG VDRNATESEI KKAYRKLARK YHPDVNPGEE AAEKFREASV AHEVLTDPDK 

RRIVDMGGDP MEQGGGAGAG GFGGGFGGSG GLGDIFDAFF GGGAGGSRGP RSRVQPGSDT 

LWRTSITLEE AYKGAKKDLT LDTAVLCTKC HGSGSASDKK PVTCGTCNGA GEIQEVQRSF 
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LGNVMTSRPC HTCDGTGEII PDPCTECAAD GRVRARRDIV ANIPAGIQSG MRIRMAGQGE 

VGAGGGPAGD LYIEVMVRPH AIFTRDGDDL HASIKVPMFD AALGTELDVE SLTGEEVKIT 

IPAGTQPNDV ITLDGEGMPK LRAEGHGNLM AHVDLFVPTD LDDRTRELLE EIRNHRSDNA 

SVHREGGEES GFFDKLRNKF RK 

> RXA00900 (1-852, translated) 284 residues 

VRGIARAIVP DLERGQKAAH AFALLMIIQG lAPVVAPLIG GVLVGPFGWR GIFWALALVN 

FAQLLVALLQ IKESKPVEER TAAGLGGMLS NYVFVLKNPQ FLAYVFTLGL SFGAMFSYIS 

ASPFVLQNQM GIPVLLYSII FGVNAFGLIV GGMVNRRLLQ RIHPHRIMQT VLASFTVLCA 

LLLIEVLFIN WIPLFLLLLF LIVSHIPMVM ANATALGTEV VRSRAGSGSA ILGFVQFTMG 

ALVSSLVGLG SDKALTMGIA MTACALLACG CAYLAGRKGI PEMK 

> RXA00901 (1-378, translated) 126 residues 

MGLALLSASS ALATDMYLPA MPGIAEDLGT TAPMVQLTLS SFMAGMAIGQ LIIGPLSDQL 
GRKGLLVAGA VAALVASVVC ALAPSISVLV lARLVQGLGG GACVVLRARS CQTLNADKRL 
RTPLHC 

> RXA00981 (1-630, translated) 210 residues 

MSENLPAPEN LLDAERIQMI KNFRNELTGF MLNYQFGIDE ILTKINILKT EFSQLHEYAP 
lEHVSSRLKT PESIVKKVIR KGDELSLAAI KDTVFDIAGI RIVCSFLKDA YAIADMLTNQ 
KDVTVIEAKD YIANPKPNGY KSLHLILQVP VFLSNSVEKV NVEVQIRTIA MDFWASLEHK 
lYYKFEQEVP QSILDELSED GKNPRGSEVT 

> RXA00993 (1-636, translated) 212 residues 

MGKGFTGAIL TVMGVKSHIA TTTGKTVIND RMVTIHFHSE TLLNTEGEVP GDWLRLWFPH 
ESRPGKLYQR AYTLTNVDAD AGTFDLAFVL HEPLGPASAW ATRCEAGESL EVMRYPGIPF 
AIPDPAPRGF LFLGDLTSYP AICSILETLD GEIPATAYLI AHDPLDYTFD FPQGEHITAQ 
WISNEQSFID HIADTDYTDF YTWIGAESSE TR 

> RXA00995 (1-741, translated) 247 residues 

MNPHYLLATV KRVLLQLKAD KRSIALILLA PVALMSLFYY MYSSTPAGTQ LFKTISTVMI 
AVFPLMLMFL MTSVTMQRER NAGTLERLWT TNIHRVDLIG GYGVAFGIMA VAQSLLMVLT 
LRYLLGVETE SEWWISTLIA AITGLIGVSL GLLSSAFAST EFQAIQTLPL LILPQFLLCG 
LLIPRDDLPD VLRWVSNVLP LSYAVDAALE ASRTGIGQQV VVNIAICAAF AVSFLLVAAL 
SMPRMTR 

> RXA00996 <1-741, translated) 247 residues 

MSTVTAVQVN GLKVSISSGF SRKKTKTILH DLDFTVETGK ITGLLGPSGS GKTTLMRAIV 
GVQNFDGTLE VFDQPAGAAS LRGKIGYVTQ NASVYHDLSV lENLKYFGAL AKGTSTPRTP 
EKILEVLDIA DLAQRQVSTL SGGQRGRVSL GCALIASPEL LVMDEPTVGL DPITRQALWE 
EFTTIAKAGA GVVISSHVLE EAARCDNLIL LRDGRIIWRG TPTRLLEDTG KSSYEDAFLA 
AIDGVRS 



> RXAOlOlO (1-771, translated) 257 residues 

MKKLQMPAIL VGGFVGPFTG QALSWLPEF ADTFDISVSQ AALTMTAYLL PFATMMLFSG 

RITRKIHPHK VVQAAYIVTL PLALLLLVTP SWGLFMAAYA TIGIANAFTT PVLQIMLREL 

VPPRSLGKAL GTYAAMQSLG MLSAPLIAGV SSVVSWRLTF LVTAAASLFI LVARLPVVPP 

PSALKQNVSG PCVQWGPTIIH MVSGFVVGIG IIGIGFMTSL HVGEQFGLNT AARGLVVMCG 

GRAAFFASRK IGDLADK 

> RXA01051 (1-609, translated) 203 residues 

MSTIHASGIQ APQVPHGSHH APPQKDESVK KSFNASSLLF AFSFGVYLVL LVMMTLLKSR 

LSLGGLWNTE AHQYRSIDLE LFNGFADPPI WWGPWTNTFG NIALFMPFGF FLYKMLRRFN 

HRFPFVETIL FASVTSLSIE VLQWVFAIGY SDVDDLLFNT IGGLIGASVA ALVSLKSSKV 

VSGIIMGGSL SVMAMMMYSS FIA 



> RXA01052 (1-309, translated) 103 residues 

MDTKLGAELG TEFDLIVVGF GKAGKTIAMK RSAAGDKVAL lEQSPQMYGG TCINVGCIPT 
KKLLFETATG ECDFPDAVVAR DQLIGKLNAK NLAMATDKGV TRH 



> RXA01053 (1-420, translated) 140 residues 
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VLYAPTIVIN TGSTPVIPNV PGTDNPHVFD STGIQHISPL PKHLAIIGGG PIGLEFATLF 
SGQGSKVTII DRGELPLKNF DREVAELAKT DLEARGITFL NNAELTGFSG DLTIALKDHD 
LLADAALFAS ADARHRRARP 

> RXA01054 (1-489, translated) 163 residues 

VLVDAHLRTN IDGIFAVGDV NGGPQFTYVS YDDHRIVLDQ LAGTGKKSIA HRLIPTTTFI 
EPPLSTIGDN TEGENVVVKK ALIADMPIVP RPEIINQPHG MVKFFVDKQS DALLGATLYC 
ADSQELINTV ALAMRHGVTA SELGDGIYTH PATSEIFNQL LGS 

> RXA01150 (1-891, translated) 297 residues 

PAASLPALVA VRFVHGFSYS LASTAVMALV QSVIPASRRA EGTGYFALGS TLATAFGPAI 
ALFVIDDFNY NTLFWITTAT SVFGLILTVL IRKPEFIKNA EHGRVKPVWS IKTVVHPSVM 
LIGFFMLAVG LAYAGVITFL NGFAQDTGLT AGAGLFFIAY AVAMLVMRFF LGRIQDKHGD 
NPVIYFGLIS FALALGLMAL ATEDWHIVLA GALTGLGYGT IMPAAQAIAV DSVPSTQVGS 
GISTLFLFTD IGIGLGPILL GGLVAATGYN VMYAALAAVI VVAGVLYLVA LGRKASH 

> RXA01180 (1-762, translated) 254 residues 

MTPTLASMIG LAVGIDYALF IVSRFRNELI SQTGANDLEP KELAERLRTM PLAARAHAMG 
MAVGTAGSAV VFAGTTVLIA LVALSIINIP FLTVMAIAAA ITVAIAVLVA LSFLPALLGL 
LGTRIFAARV PGPKVPDPED EKPTMGLKWV RLVRKMPVAY LLVGVVLLGA lAIPATNMRL 
AMPTDGTSTL GTAPRTGYDM TADAFGPGRN APMIALIDAT DVPEEERPLV FGQAVEQFLN 
TDGVKNAQIT QTTE 

> RXA01217 (1-600, translated) 200 residues 

MAKYQTIEAA VRSEFGKGSA RRARVAGQIP AVVYGADVES NLHVTIDHRT FAALVRQEGV 
NAVLELDIEG QKQLTMIKHI DQNVLTFHID HLDLLAIKRG EKVEVDVPVI VEGEPAPGTM 
WVQDADTIKV EADVLSIPEE FTVSIEGLEL GAQITAADIK LEGDTTLVED PETLIVNIVL 
PAVEEEDTEE DEAAEEAATE 

> RXA01314 (1-741, translated) 247 residues 

MTSQVKPDDE RPVTTISKSG APSAHTSAPY GAAATEEAVE EKTKGRVGFI lAALMLAMLL 
SSLGQTIFGS ALPTIVGELG GVNHMTWVIT AFLLGQTISL PIFGKLGDQF GRKYLFMFAI 
ALFVVGSIIG ALAQNMTTLI VARALQGIAG GGLMILSQAI TADVTTARER AKYMGIMGSV 
FGLSSILGPL LGGWFTDGPG WRWGLWLNVP IGIIALVAIA VLLKLPARER GKVSVDWLGS 
IFMAIAT 

> RXA01319 (1-1194, translated) 398 residues 

MTHETSVPGP ADAQVAGDTK LRKGRAKKEK TPSSMTPEQQ KKVWWVLSAL MVAMMMASLD 
QMIFGTALPT nVGELGGVDH MMWVITAYLL AETIMLPIYG KLGDLVGRKG LFIGALGIFL 
IGSVIGGLAG NMTWLIVGRA VQGIGGGGLM ILSQAIIADV VPARERGRYM GVMGGVFGLS 
AVLGPLLGGW FTEGPGWRWA FWMNIPLGII AIGVAIYFLD IPKKSVKFRW DYLGTFFMIV 
AATSLILFTT WGGSQYEWSD PIIIGLIITT IVAAALLWV ELRAKDPLVP MSFFQNRNFT 
LTTIAGLILG lAMFGIIGYL PTYLQMVHGI NATEAGYMLI PMMVGMMGTS IWTGIRISNT 
GKYKLFPPIG MVVTFVALIF FARMEVSTTL WQIGIYLF 

> RXA01320 (1-780, translated) 260 residues 

VDPLVPMGLF SNRNFVLTAV AGIGVGLFMM GTIAYMPTYL QMVHGLNPTQ AGLMLIPMMI 
GLIGTSTVVG NIVSKTGKYK WYPFIGMLIM VLALVLLSTL TPSASLALIG LYFFVFGFGL 
GCAMQILVLI VQNSFPITMV GTATGSNNFF RQIGGAVGSA LIGGLFISNL SDRFTENVPA 
AVASMGEEGA QYASAMSDFS GASNLTPHLV ESLPQALREA IQLSYNDALT PIFLALTPIA 
VVAAILLFFI REDHLKETHE 

> RXA01345 (1-1167, translated) 389 residues 

MRFGLDLGTT RTIAAAVDRG NYPIVTVEDS LGDTHDFIPS VVALKADRIV AGWDAIEVGQ 
DHPSFVRSFK RLLSEPNVTE ATPVYLGDHV HPLGAVLEAF AENVVTALRA FQTQLGDTSP 
lEVVIGVPAN SHSAQRLLTM SAFSATGITV VGLVNEPSAA AFEYTHRHAR TLNSKRQAIV 
VYDLGGGTFD SSLIRIDGTH HEVVSSIGIS RLGGDDFDEI LLQCALKAAG RQHDAFGKRA 
KNTLLDESRN AKEALVPQSR RLVLEIGDDD ITVPVNKFYE AATPLVEKSL SIMEPLIGVD 
DLKDSDIAGI YLVGGGSSLP LVSRLLRERF GRRVHRSPFP SGSTAVGLAI AADPSSGFHL 
RDRVARGIGV FREHDSGRAV SFDPLIAPD 
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> RXA01407 (1-891, translated) 297 residues 

LQDTIGCRWI FLLNVPLGII AIMAGLFIQP KNTAVNVKRF DRPGFLGAML VMVAQAVIAE 

LICSRSPAAL TICACLVLSA AVVCGFVVRW LRVPGRLFDL SIMRIPGFRV GNSSGSIYRL 

VITAAPFMFT LLFQVAFGWS ATLAGAMVVA LFAGNVAIKP FTTPIIKRWN FKPVLVFSNA 

AGALVLATFL FVRADTPLVL IVLLLFVSGA LRSLGFSAYN TLQFVDISPE QTSNANVLSA 

TLHQLGMSLG lAVAVIAMSL APTANWAFPL AAALFLIPLI GALSLPRDGG ARAFSSS 

> RXA01408 (1-201, translated) 57 residues 

MRNDRSFSVP lALLAAGALF LEILDGTILT TAVPAIARDF GIDAVDVSIA LVAYLAAAAA 
GIPLQGG 

> RXA01524 (1-1443, translated) 481 residues 

MDSQINTQTS PAAAKLPREV VVVLSILVVS AMIMILNETI LSVALPSIME DFSVPETTAQ 
WLTTGFMLTM AWIPTTGYL LDRFSTKTIF VTALLFFTVG TLTAALAPTF AVLLGARIVQ 
AVGTALVMPL LMTVTLTVVP AERRGSMMGI ISIVISVAPA LGPTLSGVIL NSLTWHWLFW 
MMLPIVVIAL VIGFFLIKNI GETKITPLDV LSVILSVFAF GGLVYGFSSF GAILEGEGTV 
GIFAIVVGAI ALLIFALRQH QLGKQDKALM DLRAFKVRNF SFSLTTILLA FGAMLGTVMV 
LPIYLQTSLG VTALVTGLW MPGGLLQGLI SPFIGRFYDK VGPRPLLIPG AIALAIAASS 
MTFLNENSPV WMWVMHVVF SIGMCLMMTP LMTTALGALP KHLYGHGSAI LNTFQQLAGA 
AGTAIMIAAL SFGTSIAASS GSAHAEAVAA GTKVAFIAGA IIAVIALVVS LFVTRVEEEA 
H 

> RXA01578 (1-1395, translated) 465 residues 

MIALLVAVFA FQLNASMLAP ALATMETELN ATAAQIGMTQ TAFFTAAALF SLFLPRWGDL 
IGRRKVLVGM MIVTGIGCVV AAFAPNVTIL FLGRLIQGVA GPTVPLCLII LRQQVTNEKQ 
YALLLGIVTS VNGGIGGVDA LAGGWLAETL GFRSIFWVMA AFCAVAALAL PFSVKESTAE 
ETPKMDWLGV LPLAVSIGSL LMAFNEAGKL GAANWILVVV LFIIGIAGVI FFYNIEKRVK 
HPLVSVEYLG Q'RRTWALLLS TLLTMTGVFA VMNGLLPNLA QDAANGAGMS ASVVSWWTLT 
PYALAGLVFG FIAGILAGKF GYKIVLQIGI AATIIGVAGA TFLVGSTSHL AYLGISIFVG 
ITYAGIANIM LNGLGIVLSP ANNQGYLPGM NAGAFNLGAG ISFAILFAVS TAFSDNGGGY 
AAGMWAGVII LVLAFLCSLL IPRPESITDT VAAKVQAEEA AQAAS 

> RXA01616 (1-1482, translated) 494 residues 

MTSETLQAQA PTKTQRWAFL AVISGGLFLI GVDNSILYTA LPLLREQLZy\ SETQALWIIN 

AYPLLMAGLR LGAGTLGDKN GHRRMFLMGL SIFGIASLGA AFAPTAWALV AARAFLGIGA 

ATMMPATLAL IRITFEDERE RNTAIGIWGS VAILGAAAGP IIGGALLEFF WWGSVFLINV 

PVAVIALIAT LFVAPANIAN PSKHWDFLSS FYALLTLAGL IITIKESVNT ARHMPLLLGA 

VIMLIIGAVL FSSRQKKIEE PLLDLSLFRN RLFLGGVVAA GMAMFTVSGL EMTTSQRFQL 

SVGFTPLEAG LLMIPAALGS FPMSIIGGAN LHRWGFKPLI SGGFAATAVG lALCIWGATH 

TDGLPFFIAG LFFMGAGAGS VMSVSSTAII GSAPVRKAGM ASSIEEVSYE FGTLLSVAIL 

GSLFPFFYSL HAPAEVADNF SAGVHHAIDG DAARASLDTA YINVLIIALV CAVAAALISS 

YLFRGNPKGA NNAH 

> RXA01666 (1-1377, translated) 459 residues 

VSTFHKVLIN TMISNVTTGF LFFAVVFWMY LSTGNVALTG IVSGIYMGLI AVCSIFFGTV 

VDHNRKKSVM LFSSVTTLVF YCLSALVWVF WLEEDGLSIG NTALWVFVSF ILIGSIVEHM 

RNIALSTVVT LLVPEAERDK ANGLVGAVQG VGFLVTSVIA GSAIGFLGME ITLWICLGLS 

LVALLHLLPI RVDEPEIITQ EDAQPTVSDD SVPTPTSDLA IVSKGIDLKG SMKIILSVPG 

LLALVLFASF NNLIGGVYSA LMDPYGLELF SPQLWGLLLG LTSLGFIVGG AVISKTGLGK 

NPVRTLLLVN VGVAFVGMLF AIREWWWLYI LGIFIFMAIT PAAEAAEQTI LQRVVPFRQQ 

GRVFGLAMAV EMAANPLSTV IVAILAEAYL IPWMAGPGAD TIWGVILGEG KARGMALMFL 

ASGAIMLVVV LLAFMSRSYR KLSQYYATTS QDIAGAAEK 

> RXA01674 (1-894, translated) 298 residues 
MDNGWPNLQT LALFVAIVEE GSLGAGARKV GMAQPNASRA 
HPTAAGLALV EHSRDLLQSV QEFTEWVTEG RTEQPLKLHV 
RFPACRVDVS VMNSSQVIEA VQKGHLQLGF lETPHVPVRL 
ANRTGRISLR ELSETPLIVR EVGSGTREAL QELLADYDMA 
GPAVLGELAL RDHLALGRLL SVPFEGSGVT RPLTAVWSGP 

> RXA01873 (1-1092, translated) 364 residues 
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MSQAIDSKVE AHEGHEGHEG lERGTRNYKR AVFAMLAAGL AAFNGLYCTQ ALLPTMTEEL 
GITPTESALT VSATTGMLAL CIVPASILSE KFGRGRVLTI SLTLAIIVGL ILPLVPNITA 
LILLRGLQGA LLAGTPAVAM TWLSEEIHPK DIGHAMGIYI AGNTVGGLTG RMIPAGLLEV 
THWQNALLGS SIAALIFGVI MVVLLPKQRK FQPKNINLRH EISAMAAHWR NPRLALLFGT 
AFLGMGTFVS LYNYLGFRMI DQFGLSEVLV GAVFIMYLAG TWSSTQAGAL REKIGNGSTV 
IFLSLTMIAS MALMGINNLW VTLVALFVFT AAFFALHSSA SGWIGIIATK DRAEASSMYL 
FCEY 

> RXA01917 (1-201, translated) 67 residues 

MAQGTVKWFN GEKGFGFIAP NDGSADLFVH YSEIQGSGFR NLEENQPVEF EVGEGAKGPQ 
AQQVRAL 

> RXA01922 (1-1107, translated) 369 residues 

LLFTAGWAAN HFASVLVLIR EQLDVSSVLV NGAFGIYALG LLPSLLAGGV LADRFGARMV 
VLTGGVLSAL GNLSLLAFHD GPSLLVGRFI VGLGVGLWS AGTAWAGRLR GASGVTLAGI 
ILTAGFMMGP IVTSGLGMAS TSIITPFAIS VALSLIAVVV GFALGDARST PSALGASSGI 
KHERSMKKAL AVSLPMAIWV FSCITTSLIV MSARIDSTFG NAILLPGIGA AIAFSAGLIA 
QFLGRKFAWG RGSGIVGALC ALAGFALAAF GGDSIPVWLF VIASILFGTA YGLCLREGLL 
SIETYTPLNR RGTGIGIYYV FTYLGFGLPV LLDALLPHLG ASIPLYALAA LALGSAVIRG 
VQIKRGYVV 

> RXA01936 (1-822, translated) 274 residues 

MLLMQTGAIV GPLIAGALIP LIGFGWLYFL DVVSIIPTLW AVWSLPSIKP SGKVMKAGFA 
SVVDGLKYLA GQPVLLMVMV LDLIAMIFGM PRALYPEIAE VNFGGGDAGA TMLAFMYSSM 
AVGAVLGGVL SGWVARISRQ GVAVYWCIIA WGAAVALGGV AIVVSPGAVT AWAWMFIIMM 
VIGGMADMFS SAVRNAILQQ SAAEHVQGRI QGWIIVVVG GPRLADVLHG WAAEPLGAGW 
TVLWGGVAVV VLTAICMVAV PKFWKYEKPK I TGI 

> RXA01937 (1-426, translated) 142 residues 

VSFRDIFADT RPLKEPAFKR LWLGNVATVI GAQLTVVAVP VQIYQMTGSS GYVGLTGLFG 
LIPLVIFGLY GGSIADAFDK RIVLICTTIG MCVTTAGFWV LTILGNENIW LLLINFSLQQ 
AFFAVNQPTR TAILRSILPI DQ 

> RXA01984 (1-279, translated) 93 residues 

MHESGKNPVK VVDSQAPQGR GGHIGGHIKR RPIPRQTEIS EVRRYIVMTA LALGGFAIGV 
TEFVSMGLLS AIASDFEISE DQAGHIITIY ALA 

> RXA02060 (1-339, translated) 113 residues 

EFARILKPKG QVIVLTADTG HLAELREPLG IIDVEAGKVD RMIEQAAGHL KPVGERDLVE 
FEMLLDQKSI ASQIGMSPSA RHIKPEALAE RIAALPEQMK VTARAKITRL ERI 

> RXA02087 (1-1347, translated) 449 residues 

MTPIVESRAW PCALGALSVGL FLTLLDQSLV AVALPKIQED LGASLNQAVW VSAVYLLTFA 
VPLLITGRLG DRYGQRNIYL AGMAVFTLAA LACVFAPSIE WLIAARAVQG LGGSLLNPQP 
LSIIHKIFAH DRRGAATGVW SAVASSAGLF GPVIGGVLVG WISWRAVFLV YVPLGLISLF 
MVARYVPKLP TGTSKIDWLS GAVSLVAVLG VVLALQQGPE LGWGTLIWVS LAVGIAAAVL 
FIWMQTRSKA PLMPLRIFKT RNFAIGAFSI FSLGFTVYSV NLPIMLYLQT AQGMSSQLAG 
LMLVPMGIIS VVMSPVIGRL VDRLAPGMIS KIGFGALIFS b4ALMAVFMIA NLSPWWLLIP 
IILFGSSNAM SFAPNSVIAL RDVPQDLVGS ASGFYNTSRQ VGAVLGAATL GAVMQIGVGT 
VSFGVAMGAA ILVTLVPLIF GFLAVTQFR 

> RXA02088 (1-1215, translated) 405 residues 

MLTQKIELEA KPKIPEEIWV LVVAAFIIAL GYGLIAPILP QFVVGFDVSF AAASAVVSIF 
AGARLLFAPM SGSLIDKIGS RRVYLTGLLT VAITTGLVAL AQEYWQILLL RGIAGIGSTM 
FTVSAMGLIV JCMAPVEIRGR CSSVYASSFL FGNIIGPVVG AAMSGLGMRW PFAIYGASVG 
LAALVVWWRM PKTNDSLRKA DSNSVPALRF AEAIKDSAYR SALFSAFANG WSNFGVRVAV 
LPLFAAAAFS NGGAIAGFAM AAFAAGNALC LQFAGDLSDR IGRKPMIISG LIVNAVFTAM 
IGFGTEVWIL ITVSALAGAG AGLLNPSQQA VLADVIDSRP GGKVLANFQM AQDFGAIVGP 
ILVGMIAEQA GFQIGFMLCG VISLLAAVAW IFGRETLPTA KVEQV 

> RXA02116 {1-906, translated) 302 residues 
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VSVAEEGKLF TPTFVMGWFA 
AVFSRFFSGY IIDRFGRRKI 
AIMAMVQELI PASRRSEGTG 
LIAVVFMYFK TSDPEPSGEP 
RDLITGAGLF FIAYAVSMFV 
VV 



NLFQFLVFYF LITTMALYAI 
VLISVLVTTI ACALYLPIES 
YLALGTTVSA ALGPALALFV 
AKFSFKSIMN PKIIPIGIFI 
MRSFLGKLQD RRGDNVVIYF 



KEFQASEVEA GFASSSIVIG 

LPLLYANRFL HGVGYAFAAT 

LGTFDYDMLF IVVLATSVIS 

LLICFAYSGV lAYINAFAEE 

GLFFFVISLT ILSFATSNWH 



> RXA02159 (1-513, translated) 171 residues 

MSLGSTPSTP ENLNPVTRTA RQALILQILD KQKVTSQVQL SELLLDEGID ITQATLSRDL 

DELGARKVRP DGGRAYYAVG PVDSIAREDL RGPSEKLRRM LDELLVSTDH SGNIAMLRTP 

PGAAQYLASF IDRVGLKEVV GTIAGDDTVF VLARDPLTGK ELGELLSGRT T 

> RXA02184 (1-381, translated) 127 residues 

VPVGTVKWYD AERGFGFVSN PGGEDCFVGK QVLPKGVTEL HKGQRIDFDF AAGRKGPQAL 
RIKILETPRR RPQHKYKPEE LNGMISDLIT LLESGVQPGL AKGQYPEHKA GAQVAEILRV 
VAKELES 

> RXA02200 (1-1110, translated) 370 residues 

MTNSTQTRAK PARISFLDKY IPLWIILAMA FGLFLGRSVS GLSGFLGAME VGGISLPIAL 
GLLVMMYPPL AKVRYDKTKQ lATDKHLMGV SLILNWVVGP ALMFALAWLF LPDQPELRTG 
LIIVGLARCI AMVLVWSDMS CGDREATAVL VAINSVFQVA MFGALGWFYL QVLPSWLGLP 
TTTAQFSFWS IVTSVLVFLG IPLLAGVFSR IIGEKIKGRE WYEQKFLPAI SPFALIGLLY 
TIVLLFSLQG DQIVSQPWAV VRLAIPLVIY FVGMFFISLI ASKLSGMNYA KSASVSFTAA 
GNNFELAIAV SIGTFGATSA QAMAGTIGPL lEIPVLVGLV YAMLWLGPKL FPNDPTLPSS 
ARSTSQIINS 

> RXA02201 (1-363, translated) 121 residues 

MAAALAKKHA GDALKVYSAG TKPGTKLNQQ SLDSIAEVGA DMSQGFPKGI DQELIKRVDR 
VVILGAEAQL EMPIDANGIL QRWVTDEPSE RGIEGMERMR LVRDDIDARV QNLVAELTQN 
A 



> RXA02202 (1-639, translated) 213 residues 

MTGQAAPNLH TNILNRIANE LALTYQGVFS AETINRYIFE SYVSLARTAK IHTHLPILAE 
GFAKDRLHAL AVAEGKVASP VPQVLFICVH NAGRSQIASA LLSHYAGSSV EVRSAGSLPA 
SEIHPLVLEI LSERGVNISD AFPKPLTDDV IRASDYVITM GCGDVCPMYP GKHYLDWELA 
DPSDEGEDKI QEIIEEIDGR IRELWKSIQL SQN 



> RXA02205 (1-879, translated) 293 residues 

VNEEITLLAA fADPAATENI GWVQTIVLSI VQGLTEFLPI SSSGHLRIIS ELFWGADAGA 
SFTAVVQLGT EAAVLVFFAK EIWQIITGWF AGVFNKERRG FEYRMGWMII VATIPVVILG 
VLGKDLIREA LRNMWITASV LILFSLVFIL AEKMGKKERD YDKLTMKDAI IMGLAQCLAL 
IPGVSRSGGT ISAGLFLGLK REVATKFSFL LAIPAVLGSG LYSLPDAFAP SSGQAASGLQ 
LTVGTLVAFV VGYISIAWLM KFVANHSFSW FAAYRIPAGL LVMLLLALGM LNP 



> RXA02273 (1-945, translated) 315 residues 

MSYTSFKGDD ECALIGIVLSV LTFWLFAQST LNIGPDMATD LGMSDGTMNI AWAAALFCG 

TFIVAAGGIA DVFGRVRIiMIM IGNILNILGS LLIATATTSL ATQMVITGRV LQGLAAAAIM 

SASLALVKTY WLGTDRQRAV SIWSIGSWGG TGFCALFAGL VVASPFGWRG IFALCAIVSI 

VAIALTRHIP ESRPAQSIGM HLDWSGIIVL ALSVLSLELF ITQGESLGWT HWMTWTLLAV 

SLTFLAVFVF lERIASWPVL DFNLFKDHAF SGATITNFIM SATGGVVAVV MWVQQMGWGV 

SPTISGLTSI GFAAF 

> RXA02282 (1-336, translated) 112 residues 

MQESSRDNFQ VDLGGVVDLL SRHIYSGPRV YVRELLQNAV DACTARSEQG EEGYEPSIRI 

RPVTKDRATF SLVDNGTGLT AQEARELLAT VGRTSKRDEF GLQREGRLGQ FG 

> RXA02305 (1-852, translated) 284 residues 

MPAFEAMPGM PYWIDLSTSD lAKSAHFYEN VLGWEIEEVN DGYRMARLQG LPVAGLIDQR 
GESSIPDTWI TYFLSYDLDA TAKKIAELGG RILAEPTDVH LGRMILAVDT AGALFGVIEP 
GSEESFVAAG EPGTSVWHEL TTVSKYSEAI DFYGELFTWT TSEMASAEDD SFRYTTALAD 
GSAFAGIFDA ECGHFPPQVPS FWQSYLGVLN ADDAAAKAKE FGGDVIRKPW DSEFGRMVLI 



Appendix B, Page 8 



Attorney Docket No.: BBI-124 



SDSTGATITL CEVEEYVEEA AEGDDLFDID LSAFEEQFRK QEGQ 

> RXA02431 (1-1191, translated) 397 residues 

VVVTPRHIVY SAASRRVFQI VEKRAGIVER LSIDEGFMEP EALVGATPEE VKQWAEELRA 

EIKEVTGLPS SVGAGSGKQI AKIGSGEAKP DGVFVVPVDK QHDLLDPLPV GALWGVGPVT 

GSKLASMGVE TIGDLAALTQ KEVEISLGAT IGISLWNLAR GIDDRPVEPR AEAKQISQEH 

TYEKDLLTRQ QVDAAIIRSA EGAHRRLLKD GRGARTVSVK LRMADFRIES RSYTLSYATD 

DYATLEATAF RLARYPGEVG PIRLVGVSFS GLEESRQDIL FPELDQQIIV PPAPDTDYEV 

GVQSSSSSES TQVEAPQDVA LSMWCATQDV YHPEYGHGWV QGAGHGVVSV RFETRSTTKG 

RTKSFSMDDP DLTPADPLDS LDWADWFAEN GETGDDE 

> RXA02446 (1-435, translated) 145 residues 

MAIESIAYTS EALSTGSGRL GHVRSTDGAL EFEMTPPKAL GGSGEGTNPE QLFAVGYAAC 

FHSAMHSVAR SRKITLEDTA VGARVSIGPN GAGGFEIAVE LEVSIPQLPQ AEAQELADAA 
HQVCPYSNAT RGNISVTVSV IDEEA 

> RXA02541 (1-1185, translated) 395 residues 

VNNSEWANKN YYADLGVSSS ASEDEIKKAY RKLARENHPD KNPGDKAAED RFKKAAEAYD 

VLGDDKKRKE YDELKALLAS GGIRGGFGSG GAGFPGGFRT STGGFDTSDL FGGGQGGGFS 

TDGGLGDIFG GLFNRGAGSH QSARPTRGAD VQTEITLSFV EAAKGTTIPV ELTGDAPCNT 

CHGSGSKSGH PAKCGTCDGT GFTSENKGAF GFSAPCATCG GTGEIITDPC DNCHGRGTVR 

KSRSITVRIP TGVEDGQKVR LAGQGEAGPN GKPAGDLFVK VHVKKDDVFT RDGSNILITI 

PVSFSELALG GAISVPTLNK PVKLKLPAGT PDGRTLRVRG RGIEARDSTG DLLVTVQVSV 
PKNLDDNAAE ALRAYAEAET NSGFDPRANW AGQNR 

> RXA02542 (1-654, translated) 218 residues 

MTTPNGMPDN PGDPENTDPE ATSADRAEQA AEEAAARQAE ESPFGQASEE EISPELEAEI 
NDLLSDVDPD LDGDGEVSAV ETQLAERTED LQRVTAEYAN YRRRTERERQ GIIDTARAGV 
VTQLLPLLDD LDLAEQHGDL NEGPLKSLSD KLINILGGLK VESFGEIGEA FDPEIHEAVQ 
DLSQGDVKVL GTVLRKGYRL GDRVIRTAMV LIGDPEES 

> RXA02543 (1-1854, translated) 618 residues 

MGRAVGIDLG TTNSVVSVLE GGEPWIANA EGSRTTPSVV AFAKNGEVLV GQSAKNQAVT 
NVDRTIRSVK RHIGTDWSVA IDDKNYTSQE ISARTLMKLK RDAEAYLGED VTDAVITVPA 
YFEDSQRQAT BCEAGQIAGLN VLRIVNEPTA AALAYGLEKG EQEQTILVFD LGGGTFDVSL 
LEIGDGVVEV ElATSGDNELG GDDWDQRIVD WLVEKFQSSN GIDLTKDKMA LQRLREAAEK 
AKIELSSSQS JlNINLPYITV DADKNPLFLD ETLSRAEFQR ITQDLLARTK TPFNQVVKDA 
GVSVSEIDHV VLVGGSTRMP AVTELVKELT GGREPNKGVN pdevvavgaa lqagvlrgev 
KDVLLLDVTP LSLGIETKGG VMTKLIERNT TIPTKRSETF TTAEDNQPSV QIQVFQGERE 
lATANKLLGS FELGGIAPAP RGVPQIEVTF DIDANGIVHV TAKDKGTGKE NTITIQDGSG 
LSQDEIDRMI BCDAEAHADED KKRREEQEVR NNAESLVYQT RKFVEENSEK VSEDLKAKVE 
EAAKGVEEAL ECGEDLEAIKA AVEKLNTESQ EMGKXIXEAD AXAGATQADA GAEGAADDNV 
VDAEVVEDDA ADNGEDKK 



> RXA02586 (1-270, translated) 90 residues 

MHLLRDDNWW APGFVKKAYT VMGHGSEVEE APRPTTRRLN DDEEVTVHEA VVAGDTVASR 
GGLSTQENRD LVSFVELKAR LEKRRLEDLD 

> RXA02587 (1-2091, translated) 697 residues 

VFSKWGHFAY RFRRIVPLVV lAAILALFVI FGTKLGDRMS QEGWDDPGSS STAAARIELE 

TFGRDNDGDV VLLFTAPEGT SFDDAEVFSS ISGYLDGLIE NNPDEVSHIN SYFDTRNQNL 

LSKDGTQTFA ALGLKGDGEQ TLKDFREIED QLHPDNLAGG VTTEVAGATA VADALDEGMA 

GDISRAEVFA LPFVAILLLI VFGSVVAAAM PLIVGILSIL GSLGILAILA GFFQVNVFAQ 

SVVTLLGLGL AIDYGLFMVS RFREEMDKGT PVEQAVATTT ATAGKTVVFS T^AMVAVALSG 

LFVFPQAFLK SVAFGAISAV GLAALMSVTV LPSLFSMLGK NIDKWSLRRT ARTARRLEDT 

IWYRVPAWAM RHAKAVTVGV VLLLLALTVP LTGVKFGGIN ETYLPPANDT RVAQERFDEA 

FPAFRTEPVK LWTGADNNQ LIDIYVQANE VEGLTDRFTA GATTDDGTTV LSTGIQDRSL 

NEQVVEQLRA ISVPEGVEVQ IGGTPAMEIE SIEALFEKLL WMALYIVLAT FILMALVFGS 

VILPAKAIIM TILGMGATLG ILTLMFVDGV GASALNFSPG PLMSPVLVLI MAIIYGLSTD 

YEVFLVSRMV EARDKGESTD DAIRYGTAHT GSIITAAALI MIVVCGAFGF SEIVMMKYIA 
FGMIAALILD ATIIRMLLVP RRDAPASRRQ LVGTRLR 
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> RXA02861 (1-1083, ti 
MSTRTTPQDR YTDEYGIERV 
TYFSVLSIFP lAMLVFGIAG 
GAVLGIGGVT ALWSGLGWMA 
FGITALGASG LTKNLLDFVG 
MKPGLQAALL GAIGFEVVKQ 
WAATSEEALR LATVPAPEPA 



ranslated) 361 residuei 
NKDEPGLVDK LRDKHDWFDH 
VILAGNPEVL TDIQNRINDA 
NLRFGVSRMW AIDPTEGNFI 
LGEIPGISYI TWVVAALVGV 
VGSLLASNAL SNPAGAAFGP 
IIRVRHEIDP GEEVSQSARK 



LMRMNERFGA KGGNQLSAGI 
LEGEIGNTVN GIIDSAIAQR 
QKKLTDLVAL IVLLLAMGVA 
LANFLVFMWL IFSLPRTKVP 
IIGIMVVLYL IWRILMYCSA 
VGIGVAVGAA TAGAFALLRK 



> RXA02878 (1-357, translated) 119 residues 

CLSTVDEFAT CWSSFADTSW FSSALALLFT PLMTVALASV PDNMYGHGSA ILNTLQQLAG 
AAGTAVMIAV YSTVSNNALI DGATQQTALA DGANSAFFAS ACVAVFALIV GFFVKRPAR 

> RXA02893 (1-606, translated) 202 residues 

LVLAFLVLLL VFRSIWVPLI AALGFGLSVL ATFGATVAIF QEGAFGIIDD PQPLLSFLPI 
MLIGLVFGLA MDYQIFLVTR MREGFTKGKT AGNATSNGFK HGARVVTAAA LIMVSVFAAF 
lAQDMAFIKT l^GFALAVAVF FDAFVVRMMI IPATMFLLDD KAWWLPKWLD KILPNVDVEG 
EGLSELHEAR TEELKENVGV GA 



> RXA02907 (1-726, tr£ 
VAKFLYKLGS TAYQKKWPFL 
ERFPGSDDAT SAPTGSVVIQ 
AAQGVAAQMT PALEAQGVPA 
KVTNILDEYD DGDLTVVYNG 
IS 



inslated) 242 residues 
AVWLVILIGI TTLAGLYAKP 
APEGKTLTDP EVGAEVNQML 
EKIAADIESI SPLSADETTG 
NVFGAAATSL DMTSELIGLL 



TSSSFSIPGL DSVTTMEKMQ 
DEVRATGVLK DADSVVDPVL 
IISMTFDADS AMDISAEDRE 
VAAVVLIVTF GSFIAAGMPL 



>RXN00034 TFlANSLATE of; rxn00034.seq check: 3201 from: 1 to: 1449 

MSYTSFKGDDKPilGIVLSVLTFWLFAQSTLNIGPDMATDLGMSDGTMNIAVVAAALFCG 

T F I VAAGG I ADV FGRVRIMMI GN I LN I LG S LL I AT AT T SL ATQMV I T GRVLQGL AAAAI M 

SASLALVKTYWLGTDRQRAVSIWSIGSWGGTGFCALFAGLVVASPFGWRGIFALCAIVSI 

VAIALTRHIPESRPAQSIGMHLDWSGIIVLALSVLSLELFITQGESLGWTHWMTWTLLAV 

SLTFLAVFVFIERIASWPVLDFNLFKDHAFSGATITNFIMSATGGWAWMWVQQMGWGV 

SPTISGLTSIGFAAFVILFIRVGEKAMQKVGARAVIITAGILVATATALLMITAVSESTY 

IVISLAGFSLYGLGLGLFATPVTDTALGTLPKDRTGAGAGVFKMSSSLGAALGIAISTSV 

FLALRDGTSINSDVALAGTVSLGINVVFAATATITAAVLIPKAAGKVSQTSITLPEPAIA 

VKI 

>RXN00046 TFIANSLATE of: rxn00046.seq check: 4489 from: 1 to: 696 

MDLNTQRSKLYAQLQGQLIVSVQAPDGHAMRDTHTLTHVAAACVDGGAPAIRCGGYGGLE 

DIRSISNRVDVPVFGLTKEGSEGVYITPTRDSVRAVAESGATVVCADATFRPRPDGSTFA 

ELVTVAHDSGILIMADCATPEEVLSAHKAGADFVSTTLAGYTEHREKTVGPDFDCLREAR 

ELVPDAFLIGEGRFSNPADVAHGRLIGANAIIVGTAITDPGFITGQFASLLH 



>RXN00165 TFIANSLATE of: rxn00165.seq check: 9424 from: 1 to: 1416 

vasagmaasficngltpvivgkavdeaigtsdlqrlwfwiamlavlfltamtvnwiarym 
lvrsqqlvshdlrmlvtdriqdprgfagkertaggllsiassdtqrvgdivmmtvfpvae 
las 1 1 ygavvmys i n pwl s vavl i gg pllvvvai q vs k plqkrs garqqavaqaaatat d 
vvqglri lkglgai vt vrrryeai s ge ayrkt vhadaae arlng vt daagai fvs alg i g 
agflalqgqmsigdlitvvgltqflimpmtmlgrnvasrwasaeasakrirgvlgadfer 
vsahdadkaee: iqqlakgltvirgtdeqlvevleqlprtrvivaphaadlfdqsvrdnv 

H PVAEVAEKAI EVAS ODD I PGGS S KI VGEGGRLLSGGQRQRVALARAI AFDPEVL VLQDP 
TTAVDSVTEQNIAQQVAAHRAGKVTIVFSEAPAWSAVADQHVEAAALREVMK 

>RXN00380 TEIANSLATE of: rxn0038Q.seq check: 9027 from: 1 to: 621 

VRLTKLAATIGCVTLSGLALVACSSDSTAGTDAVAVGGTFQFHSPDGKMEIFYDEADRQQ 

LPDIGGDSLMEEGTQINLSDFENQVVILNAWGQWCAPCRSESDDLQIIHEELQAAGNGDT 

PGGTVLGINVRDYSRDIAQDFVTDNGLDYPSIYDPPFMTAASLGGVPASVIPTTIVLDKQ 

HRPAAVFLREVTSKDVLDVALPLVDEA 

>RXN00453 TflANSLATE of: rxn00453.seq check: 3260 from: 1 to: 2349 
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VISAWLLILAIVGGLALTMQKGFSNSFTIEDTPSIDATVSLVENFPDQTNPVTAAGVNVV 
FQSPEGTTLDDPQMMTAMDAVVDYIEDNLPDFGGGERFGNPVEVSPALEEMVIEQMTSMG 
L PEE T AAKDAANL AVL S E DKT I G YT S FN I DVEAAE Y VEQKHRDVI NEAMQI GE DLGVRVE 
AGGPAFGDPIQIETTSEIIGIGIAFIVLIFTFGSLIAAGLPLITAVIGVGIGALAIVLAT 
AFTDLNNVTPVLAVMIGLAVGI DYALFI LSRYRAEYKRMPRADAAGMAVGTAGSAWFAG 
ATVIIALVALIIADIGFLTAMGISAAFTVFVAVLIALTFIPALLGVFGGHAFKGKIPGIG 
GNPTPKQTWEQALNRRSKGRSWVKLVQKAPGLVVAVVVLGLGALTIPAMNLQLSLPSDST 
SNIDTTQRQSADLMAEGFGAGVNAPFLVIVDTHEVNADSTALQPLIEAQEPEEGEFDREQ 
AARFATYMYVTQTYNSNIDVKNAQIISVNDDFTAAQILVTPYTGPADKETPELMHVLRAQ 
EAQIEDVTGTELGTTGFTAVQLDITEQLEDAMPVYLAVVVGLAIFLLILVFRSLLVPLVA 
GLGFLLSVGAAFGATVLVWQEGFGGFVNTPGPLISFMPIFLIGVTFGLAMDYQVFLVTRM 
REHYTHHNGKGQPGSKYTPVEQSVIEGFTQGSRVVTAAALIMIAVFVAFIDQPLPFIKIF 
GFALGAGVFFDAFFIRMGLVPASMFLMGKATWWMPKWLDRILPSLDIEGTALEKEWEEKQ 
AAR 

>RXN00493 TRANSLATE of: rxn00493.seq check: 4601 from: 1 to: 1614 

MAKLIAFDQDAREGILRGVDALANAVKVTLGPRGRNVVLDKAFGGPLVTNDGVTIARDID 

LEDPFENLGAQLVKSVAVKTNDIAGDGTTTATLLAQALIAEGLRNVAAGANPMELNKGIS 

AAAEKTLEELKA.RATEVSDTKEIANVATVSSRDEVVGEIVAAAMEKVGKDGVVTVEESQS 

lETALEVTEGISFDKGYLSPYFINDNDTQQAVLDNPAVLLVRNKISSLPDFLPLLEKVVE 

SNRPLLIIAEDVEGEPLQTLVVNSIRKTIKVVAVKSPYFGDRRKAFMDDLAIVTKATVVD 

PEVGINLNEAGEEVFGTARRITVSKDETIIVDGAGSAEDVEARRGQ-IRREIANTDSTWDR 

EKAEERLAKLSGGIAVIRVGAATETEVNDRKLRVEDAINAARAAAQEGVIAGGGSALVQI 

AETLKAYAEEFEGDQKVGVRALATALGKPAYWIASNAGLDGSVVVARTAALPNGEGFNAA 

TLEYGNLINDGVIDPVKVTHSAVVNATSVARMVLTTEASVVEKPAEEAADAHAGHHHH 

>RXN00535 TPANSLATE of: rxn00535.seq check: 586 from: 1 to: 717 

MWWAGMSTAMLAYFLQTVALGFGTLLVVQPVLVLSLMFTLPLSARFNGYRLRRTEIFWAT 

LLTVAVGIMIVLGRPLPGNPHPPLDRWIPVLLVGVAVMGGMWLLAEYVLKKDKALILGLV 

TGALFGYVAVMSKAAVDLFVHQGITGLILNWEGYGLILTALLGTIVQQYSFNAGELQKSL 

PAMTIAEPIVAFSLGYLVLGEKFQVVDWEWIAMGIALLVMIVSTIALSRTSTMPAGSKR 



>RXN00575 TFlANSLATE of: rxn00575.seq check: 5920 from: 1 to: 537 
MVERDFTIRPIREGDFPQVRDIYELGLETGHATYETSGPTWDQFSQSKIMDTVMVAVENN 
DPDFILGWVSAP.PISSRQVFHGVVEDSIYIHPQGQGRGIGGALLDALITYCESNGIWSIH 
SWIFPENLGSAKLHESKGFVKVGTMHQMARMPYGEMEGQWRDCDLWECLLSVPEQAQSS 



>RXN00786 TFIANSLATE of: rxn00786.seq check: 1529 from: 1 to: 975 

MSSPVISPETKTGKKILLAAPRGYCAGVDRAVETVERALEEYGAPIYVRKEIVHNRYVVD 

TLAEKGAIFVNEASEAPEGANMVFSAHGVSPMVHEEAAAKNIKAIDAACPLVTKVHKEVQ 

RFDKQGFHILFIGHEGHEEVEGTMGHSVEKTHLVDGVAGIATLPEFLNDEPNLIWLSQTT 

LSVDETMEIVRELKVKFPQLQDPPSDDICYATQNRQVAVKAIAERCELMIVVGSRNSSNS 

VRLVEVAKQNGADNAYLVDYAREIDPAWFEGVETIGISSGASVPEILVQGVIERLAEFGY 

DDVEEVTSAAEKIVFALPRVLRHKN 



>RXN00788 TEIANSLATE of: rxn00788.seq check: 4194 from: 1 to: 225 
MASSINIGVFNLGNAVAAWLAGATITTSLGLTSAGLVGGLMTSLGLVLAIVAVVLRRKAQ 
GTQAT I S VVEHQPAQ 



>RXN00803 TEIANSLATE of: rxn00803.seq check: 768 from: 1 to: 1230 

MGVSALNMSDMVANKRAQRKVWLAVALSVFTVAWGGNEFTPLLVFYRGEGFFSNLFIDLL 

LVFYAIGVAVGLLAAGPLSDRYGRRAVMLPAPLIAILGSALIASGEETAILIAIGRVLSG 

ISVGMVMTAGGSWIKELSSSRFEPGVKTSAGAKRASMSLTGGFALGPALAGVMAQWLPLP 

GQLAYVLHIILTLILFPLLITAPETRQSAHLKTKGSFWSDVLVPSALDKRFLFVVAPIGP 

WVFGAAFTAYAVLPSQLRDMVSAPVAYSALIALVTLGSGFGIQQFGPQIMGTSKTRGPIL 
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AMFVTVIGMIGAVIVVMNPHPWWALVGCMALGLSYGLCMFMGLAETQNIAPPIDMAGLTG 
IFYCLTYVGMVFPALMTWLNQWLSYPFMLGFGAVMATICLIIVSFSARRF 



>RXN00829 TR^^NSLATE of: rxn00829.seq check: 7202 from: 1 to: 2340 

MQKADSHDWISVHGANENNLKNVSVRIPKRRLTVFTGVSGSGKSSLVFGTIAAESRRLIN 

ETYSTFVQGFMPSMARPDVDHLEGITTAIIVDQEQMGANPRSTVGTATDATAMLRILFSR 

lAEPNAGGPGAYSFNVPSVSASGAITVEKGGNTKREKATFKRTGGMCPACEGMGRASDID 

LKELFDASLSLNDGALTIPGYTPGGWSYRMYSESGLFDAAKPIKDFTEEERHNFLYLEPT 

KMKIAGINMTYEGLIPRIQKSMLSKDREGMQKHIRAFVDRAVTFIPCPACGGTRLAPHAL 

ESKINGKNIAELCAMEVRDLAKWIKTVEAPSVAPLLTALTETLDNFVEIGLGYIQLDRPA 

GTLSGGEAQRTKMIRHLGSALTDVTYVFDEPTAGLHAYDIERMNKLLLDLRDKGNTVLVV 

EHKPETIAIADHVVDLGPGAGAGGGEIRFEGSVDKLKDSDTVTGLHFNDRASLKESVRAP 

HGALEIRGADRNNLNNVDVDIPLGVFTAISGVAGSGKSSLIHEIPRDESVVFVDQTAIHG 

SNRSNPATYTGMLDSIRKAFAKANDVKPALFSPNSEGACPNCKGAGSVYVDLGMMAGVSS 

PCE VCE GKRFDES VLDYH FGGKDI ADVLGLSAANAYEFFAAKDS KI L PAAKI AKRLVDVG 

LGYITLGQPLTTLSGGERQRLKLATHMADKATTFILDEPTTGLHLADVKTLLDLFDQLVD 

DGKSVIVIEHHLGVLAHADHIIDVGPGAGSDGGSIVFEGSPAELIKTDTPTGRHLKAYVD 

>RXN00833 TR^lNSLATE of: rxn00833.seq check: 7757 from: 1 to: 4 95 
MAKTHFQGNETATSGELPQVGDNLAEFNLVNTELGEVSSKDFQGRKLVLNIFPSVDTGVC 
ATSVRKFNEAAASLENTTVLCISKDLPFALGRFCSAEGIENVTPVSAFRSTFGEDNGIVL 
EGSPLKGLLARSVIVVDENGKVAYTQLVDEIFTEPDYDAALAGLN 

>RXN00901 TRA.NSLATE of: rxn00901.seq check: 5066 from: 1 to: 414 
MQKKQQL S T AL I MGL ALL S AS SAL AT DMYL PAMPG I AE DLGT T APMVQLT LS S FMAGMAI 
GQLIIGPLSDQLGRKGLLVAGAVAALVASVVCALAPSISVLVIARLVQGLGGGACVVLRA 
RSCQTLNADKRLRTPLHC 



>RXN00932 TRANSLATE of: rxn00932.seq check: 6704 from: 1 to: 474 
MTPQKLHRFAALLEMGTWTLLIIGMILKYSGVTDAVTPIAGGIHGFGFLCFAAITITVWI 
NNKWTFPQGIAGLIVSVIPWAALPFALWADKKGLVAGGWRFSDPSEKPHTFFDKILAQLV 
RHPIRSILILLVIIAVVFSILLAMGPPYDPDAIANTVD 

>RXN00937 TRANSLATE of: rxn00937.seq check: 2481 from: 1 to: 372 
MATIDVTEETFESTVTGDGIVLVDAWASWCGPCRQFAPTYEKVSETHTDATFAKLDTEAN 
QGLAAALQIQSIPTLMVFRDGIMVYREAGTMPAPALDDLVNQVKALDMDDVRRQVAEQQG 
SAEA 

>RXN01010 TRANSLATE of: rxnOlOlO.seq check: 367 from: 1 to: 1119 

MKKLQMPAILVGGFVGPFTGQALSVVLPEFADTFDISVSQAALTMTAYLLPFATMMLFSG 

RITRKIHPHKVVQAAYIVTLPLALLLLVTPSWGLFMAAYATIGIANAFTTPVLQIMLREL 

VPPRSLGKALGTYAAMQSLGMLSAPLIAGVSSVVSWRLTFLVTAAASLFILVARLPVVPP 

PSASKQNVSGKVQWGPTIIHMVSGFWGIGIIGIGFMTSLHVGEQFGLDAAARGLVVMCG 

GLAAFFASRKIGDLADKFGVRAVLIVSAVIGTIALALLPIAPWIIVVAVLWAFAVAAAQG 

IQATVNLAVIGSPGGSSLLSTVQAFRFFGSAAAPVTFLPIYMGIGSGAFWVSAVALFFVA 

lAQWLNPQRVERG 



>RXN01091 TRANSLATE of: rxn01091.seq check: 7053 from: 1 to: 564 
MVPNTVLIHDETADLATQIQRLEHIMACLRDPVSGCPWDIEQTFASIAPHTIEEGYEVAD 
AIAQEDWPELRGELGDLLFQTVFHAQMAREAGHFALVDVVKAISDKMVLRHPHVFGAQSN 
AKS ADQQVE DWE V I KAPE RAGKAQKGVL DG VALGL P ALMRAT KLQNNAARVG FDWPD I GQ 
VLGKVTEE 



>RXN01102 TRANSLATE of: rxn01102.seq check: 7618 from: 1 to: 1245 

VAVLVAVAAAFGSWSLLLPVVPLAVLNNGGSSAVAGATTGIFMAATVITQIFTPAALRKI 

G YT PVMAFAAFMLG VPAI GYIFSVEPI P VL VVS ALRG I G FGALT VAE S ALVAEL VP VRFL 
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GKASGMLGVFIGLSQMLFLPAGLALGDQFGYNVVYVLGAVIALVAAVMCLRIPQVKAAAK 
QQPQVSEQERSVSTWKLVLVPSLAVTSLSMTFGAVSSFLPAAVIELDPGLGAALAGIILS 
ITGGSSMVFRYLSGVIADRRGVPGTTMIPAQIIGFLGVVLITVTIFQGWSVWLLIIGAVM 
FGGAFGMVQNEALLSMFFRLPRTRVSEASAIWNIAFDSGTGIGSFLLGIVAASLAYSGAF 
GSGAVVILFGIVLTTADRIIGRHRITEYNNTRARLRQVPVARRAVQGLRNRRKDR 



>RXN01190 TRj^NSLATE of: rxn01190.seq check: 7061 from: 1 to: 1347 

MWQLSEALVPIAIGLIVDHAVLTKDLRRLVVGLVAFVVLFVVLSFSNRFGSRALNRAVNF 

E SHALRVE VADHALKNLDPRNL VPGEVMS RS T ADADS S TRI FGQ I GT GVS AAT G FLGAAT 

YLL I S DWLVGLLVLVLVPII SGVVALASKG I S KRS VTQQEKLAESGAQAS DIMMGLRVI K 

AIGGERWAVKTFEKASQASARAAVDTAVASGKVAGIGELSIAVNLAAVLLLAGWRVTTGE 

LGPGQLIAIVGVAVYLSEPIRLLSNSINASAIAHGAAERVANFLNLDESQAQYESSETIN 

DGEFLVIVPPASTLPHGDNILATPHAADIFEGTLRSNISMNHEDNVPIDPQVIRASGLTD 

IIEVDGLDAPVRDTGSNLSGGQRQRVALARALHADAEVLVLMDPTSAVDSVTEVSIAQGI 

KQLRAGKTT I VVSSS PAFYNLADRVI SHV 



>RXN01320 TRANSLATE of: rxn01320.seq check: 5093 from: 1 to: 1647 

MTSQVKPDDERPVTTISKSGAPSAHTSAPYGAAATEEAVEEKTKGRVGFIIAALMLAMLL 

SSLGQTIFGSALPTIVGELGGVNHMTWVITAFLLGQTISLPIFGKLGDQFGRKYLFMFAI 

ALFVVGSIIGALAQNMTTLIVARALQGIAGGGLMILSQAITADVTTARERAKYMGIMGSV 

FGLSSILGPLLGGWFTDGPGWRWGLWLNVPIGIIALVAIAVLLKLPARERGKVSVDWLGS 

IFMAIATTAFVLAVTWGGNEYEWASPMIIGLFITTLVAAIVFVFVEKRAVDPLVPMGLFS 

NRNFVLTAVAGIGVGLFMMGTIAYMPTYLQMVHGLNPTQAGLMLIPMMIGLIGTSTVVGN 

IVSKTGKYKWYPFIGMLI^3VLALVLLSTLTPSASLALIGLYFFVFGFGLGCAMQILVLIV 

QNSFPITMVGTATGSNNFFRQIGGAVGSALIGGLFISNLSDRFTENVPAAVASMGEEGAQ 

YASAMSDFSGASNLTPHLVESLPQALREAIQLSYNDALTPIFLALTPIAVVAAILLFFIR 

EDHLKETHE 

>RXN01345 TRANSLATE of: rxn01345.seq check: 9398 from: 1 to: 1452 

MRFGLDLGTTRTIAAAVDRGNYPIVTVEDSLGDTHDFIPSVVALKADRIVAGWDAIEVGQ 

DHPSFVRSFKRLLSEPNVTEATPVYLGDHVHPLGAVLEAFAENVVTALRAFQTQLGDTSP 

lEVVIGVPANSHSAQRLLTMSAFSATGITVVGLVNEPSAAAFEYTHRHARTLNSKRQAIV 

VYDLGGGTFDSSLIRIDGTHHEVVSSIGISRLGGDDFDEILLQCALKAAGRQHDAFGKRA 

KNTLLDESRNAKEALVPQSRRLVLEIGDDDITVPVNKFYEAATPLVEKSLSIMEPLIGVD 

DLKDSDIAGIYLVGGGSSLPLVSRLLRERFGRRVHRSPFPSGSTAVGLAIAADPSSGFHL 

RDRVARGIGVFREHDSGRAVSFDPLIAPDTDSATVAKRCYKAVHNIGWFRFVEYSTVSED 

GSPGDISLLSEIKIPFDSSITDVDATEISRFDGPEVEETITVNDNGVASISIKILGGVTV 

EHTI 

>RXN01553 TRANSLATE of: rxn01553.seq check: 7694 from: 1 to: 1320 

MTVQEFDRATKPTPKPPIVSWAFWDWGSASFNAVLVTFIFSVYLTDSVGATLPEGSNATS 

LYSMAVAIAGVIVAVVAPVMGRRSDIKGTRRRSLRMWTLVTVFLMFCLFTVKNTDPTFFW 

FGVAIMAIANITFEFAEVQYYAQLSQISTRENVGRVSGFGWSMGYFGGIVLLLVCYLGFV 

AGDGDTRGFLNLPIEDGMNIRLVAVLAAVWFLVSAIPALLRVPEIEAQVAAEDHPKGLIA 

AYKDLFGQIAELWKQDRNSVYFLIAATVFRDGLAGVFTFGAILAVSVYGLSAGDVLLFGV 

AANVVSALGALLGGFLDDRVGPKPIILISLAIMIADAAILFFVEGPTNFWIFGLILCAFV 

GPAQSASRSYLTRLSPDGQEGQLFGLYATTGRAVSWMVPSLFGVFVGLTGDDRTGILAIA 

LILLFGIVLLSMVKPPHKVK 

>RXN01559 TPANSLATE of: rxn01559.seq check: 3150 from: 1 to: 1842 

VLIWGVYALVLLTGDRSATPKLGIDLQGGTRVTLVPQGQDPTQDQLNQARTILENRVNG 

MGVSGASVVADGNTLVITVPGENTAQAQSLGQTSQLLFRPVGQAGMPDMTTLMPELEEMA 

NRWVEYGVITEEQANASLEEMNTAVASTTAVEGEEATEPEPVTVSATPMDEPANSIEATQ 

RRQEITDMLRTDRQSTDPTVQIAASSLMQCTTDEMDPLAGTDDPRLPLVACDPAVGGVYV 

LDPAPLLNGETDEENGARLTGNEIDTNRPITGGFNAQSGQMEISFAFKSGDGEEGSATWS 

SLTSQYLQQQIAITLDSQVISAPVIQSATPVGSATSITGDFTQTEAQDLANNLRYGALPL 

SFAGENGERGGTTTTVPPSLGAASLKAGLIAGIVGIALVAIFVFAYYRVFGFVSLFTLFA 

AGVLVYGLLVLLGRWIGYSLDLAGIAGLIIGIGTTADSFVVFYERIKDEIREGRSFRSAV 
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PRAWESAKRTIVTGNMVTLLGAIVIYLLAVGEVKGFAFTLGLTTVFDLVVTFLITAPLVI 
LASRNPFFAKSSVNGMGRVMKLVEERRANGELDEPEYLKKIHAKNAAADKASTDNSSTDN 
SEAPGTDTNQEEEK 

>RXN01605 TRi^NSLATE of: rxn01605.seq check: 6399 from: 1 to: 1515 

VTSDSPAPATVNAVFNNSNGFIASMLGNQVVNTVVETMDTEFGVRIVDNMLVGFSTLGDG 

MNQAAEGATTLSDGVGSANDGAVQLADGAVTLRDGIASANEGAQSLADGASQLDTGLGSA 

ATGSQTLADGLSSLSAGTAQLGQGATQVSDGVGQLVDQVAPLTAYVPDINSQLITLRDGA 

ATIASELSDPSSTYRSGVDSAVSASQQLAAGLQTLKDGSSQLSIGARTLADGTSQLAAGS 

EQLVVGAQALRDGT VQLDEGS SELALKLT DGASQVPT FADGADT T I AT PVETEQAGDTT P 

LFGIGLAPFFMAVGLFMGATVAWMILHPISRRALDSRMGGFRGTLASYLPSTVLGLGQAT 

IMWAVLYFLLDLNPAHPAGLWMAMVAI SWVFI S ITHMFNNVAGPSAGRVLSI VMMS FQLV 

SSGGLYPPETQPAFFHWFHTYDPITYAVNLVRQMIFNETPSNDPRFIQAIWVLLFIWALM 

LAI STLANRTNKVLRMKDYHPELKV 

>RXN01676 TR2.NSLATE of: rxn01676.seq check: 7951 from: 1 to: 756 

MILHGWFYAGLLVLLVPLGLGAGILGELFITQRQTIIVVSSIVLIILGFVQIFGGGFDF 

GKALPGLDRLQSKATVTSGLGKSFLLGMTSSIAGFCSGPILGAVLTLAATSGNSITSALI 

LSAYGAGMVLFLIXIAIAALWAKLGQRGQQMLRGREFTFLGRQWHIVSVISGALIIAVGILF 

WSTNGLVSMPELVPMDTQIWLQEATFSLGSPLFDIALIIVAAGLFLYFWNKRQKRKEEAQ 

RPKESGWVINPR 

>RXN01837 TRANSLATE of: rxn01837.seq check: 8888 from: 1 to: 777 

VSTNKERRQQALSQLEKEIKSRDRKEKTKPLTVVFASLAVILVVVGGIWYAATRSTEDEV 

ITADETSTTAETPDYQPLALTRTTALGDSVTCEYPDAGEASKDVSKPATENVPATGTVTV 

NLTTAQGNIGMELDRSVSPCTVNAVEHMASEGYYNDTVCHRITTSGIYVLQCGDPSSTGA 

GGPGFSFANEYPTDEATDLTTPVIYERGTIAMANAGADTNGLPVLPQLRGFPTGTELHLL 

RPDHRRRPCNPRRHRRSWH 

>RXN01863 TRANSLATE of: rxn01863.seq check: 1675 from: 1 to: 1149 

MNSVKLKQPVSIYNDPWESYNDVKEHGQLTLSNIEFTTTNLCNMRCSHCAVGYTLQTVDP 

EPLDMDLIYRRLDEIPNLRTMSITGGEPMFSKKSIRNVVKPLLKYAHHRGIYTQMNSNLT 

LPQDRYLDIAEYIDVMHISHNWGTTDEFANVGFGAMKKQPPLKAKLKLYEQMISNARTLS 

EQGMFVSAETMLNQSTLPHLRKIHQEVVHDMKCSRHEIHPMYPADFASQLNVLTLAEMKK 

TIHDILDFRDEDIWMLFGTLPVFPCLKDDEDQKLLSRLRNANNVTTRNDPDGRSRLNVNV 

FTGNVIVTDFGDETGTISNIQKDKLTDVFDKWLSSDLAKSLNCHCSEFSCLGPNVLVKNM 

YYPNMDFKDNERHMHKQPQIIQF 

>RXN01873 TRANSLATE of: rxn01873.seq check: 8968 from: 1 to: 1236 

MSQAIDSKVEAHEGHEGHEGIERGTRNYKRAVFAMLAAGLAAFNGLYCTQALLPTMTEEL 

GITPTESALTVSATTGMLALCIVPASILSEKFGRGRVLTISLTLAIIVGLILPLVPNITA 

LILLRGLQGALLAGTPAVAMTWLSEEIHPKDIGHAMGIYIAGNTVGGLTGRMIPAGLLEV 

THWQNALLGSSIAALIFGVIMVVLLPKQRKFQPKNINLRHEISAMAAHWRNPRLALLFGT 

AFLGMGTFVSLYNYLGFRMIDQFGLSEVLVGAVFIMYLAGTWSSTQAGALREKIGNGSTV 

IFLSLTMIASMALMGINNLWVTLVALFVFTAAFFALHSSASGWIGIIATKDRAEASSMYL 

FCYYVGSSVIGWVSGFAFTHLPWLAFIGWLILLLCGVLAICVTLARLARNAN 



>RXN01922 TRANSLATE of: rxn01922.seq check: 3553 from: 1 to: 1152 

MRSGNANRVFIGVTILLFTAGWAANHFASVLVLIREQLDVSSVLVNGAFGIYALGLLPSL 

LAGGVLADRFGARMVVLTGGVLSALGNLSLLAFHDGPSLLVGRFIVGLGVGLVVSAGTAW 

AGRLRGASGVTLAGIILTAGFMMGPIVTSGLGMASTSIITPFAISVALSLIAVVVGFALG 

DARSTPSALGASSGIKHERSMKKALAVSLPMAIWVFSCITTSLIVMSARIDSTFGNAILL 

PGIGAAIAFSAGLIAQFLGRKFAWGRGSGIVGALCALAGFALAAFGGDSIPVWLFVIASI 

LFGTAYGLCLREGLLSIETYTPLNRRGTGIGIYYVFTYLGFGLPVLLDALLPHLGASIPL 

YALAALALGSAVIRGVQIKRGYVV 

>RXN01926 TRANSLATE of: rxn01926.seq check: 2379 from: 1 to: 741 

LRSFYTPEQAIEREGDVWKAATEEAELLAADGAVHDQELFLNCTTSPLIFASAMLNFGVH 

QILDTLCQLAPSPAGRDADPECALEAATSAMDDHRDTTDDFSGVVFKVQAGMDKNHRDTLA 
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FMRVVSGEFDRGMQVTHSQSGRSFSTKYALTVFGRTRSTVETAFPGDIVGLVNAGALAPG 
DTIFEGRKIQYPPMPKFAPEHFRILRAKSLGKYKQFRKALEQLDSEGVVQILKNDLRGDA 
NPGHGRC 

>RXN01936 TR?\NSLATE of: rxn01936.seq check: 5923 from: 1 to: 1272 

VSFRDIFADTRPLKEPAFKRLWLGNVATVIGAQLTVVAVPVQIYQMTGSSGYVGLTGLFG 

LIPLVIFGLYGGSIADAFDKRIVLICTTIGMCVTTAGFWVLTILGNENIWLLLINFSLQQ 

AFFAVNQPTRTAILRSILPIDQLASATSLNMLLMQTGAIVGPLIAGALIPLIGFGWLYFL 

DVVSIIPTLWAVWSLPSIKPSGKVMKAGFASVVDGLKYLAGQPVLLMVMVLDLIAMIFGM 

PRALYPEIAEVNFGGGDAGATMLAFMYSSMAVGAVLGGVLSGWVARISRQGVAVYWCIIA 

WGAAVALGGVAI VVS P GAVT AWAWM FI IMMV I GGMADMF S SAVRNAI LQQS AAE HVQGRI 

QGVWIIVVVGGPRLADVLHGWAAEPLGAGWTVLWGGVAVVVLTAICMVAVPKFWKYEKPK 

ITGI 

>RXN01984 TRANSLATE of: rxn01984.seq check: 3533 from: 1 to: 297 

MHESGKNPVKVVDSQAPQGRGGHIGGHIKRRPIPRQTEISEVRRYIVMTALALGGFAIGV 

TEFVSMGLLSAIASDFEISEDQ-AGHIITIYALAWLWVPR 

>RXN02002 TRANSLATE of: rxn02002.seq check: 9539 from: 1 to: 378 
MSNANSDTTAAEAHRRRTFAVIAHPDAGKSTLTEALALHAHIISEAGATHGKAGRKATVS 
DWMEMEKDRGISIASSALQFEYAPEGHAGEPFMINLVDTPGHADFSEDTYRVLMAVDAAV 
MLMHSV 

>RXN02119 TRANSLATE of: rxn02119.seq check: 898 from: 1 to: 1641 

MTETLVVNGLAGGYGHRTLFNDVNLTVAAGDVVGVVGVNGAGKSTFLKILAGVEKPLAGT 

lALSPADAFVGYLPQEHTRTSGETIAVYIARRTGCQAATTAMDDTAEAFGADPDNAALAD 

AYAEALDRWMASGAADLDERIPIVLADLGFELPTSTLMEGLSGGQAARVGLAALLLSRFD 

IVLLDEPTNDLDLDGLEQLENFVQGLRGGVVLVSHDREFLSRCVTTVLELDLHQNSHHVY 

GGGYDSYLEERi^.VLRQHARDQYEEFAEKKKDLVARARTQREWSSHGVRNAIKRAPDNDKL 

RKKAAAESSEKQAQKVRQMESRIARLEEVEEPRKEWKLQFSVGKASRSSSVVSTLNDASF 

TQGDFTLGPVSIQVNAGDRIGITGPNGAGKSTLLRGLLGNQEPTSGTATMGTSVAIGEID 

QARALLDPQLPLISAFEKHVPDLPISEVRTLLAKFGLNDNHVERDVEKLSPGERTRAGLA 

LLQVRGVNVLVLDEPTNHLDLEAIEQLEQALASYDGVLLLVTHDRRMLDAVQTNRRWHVE 

AGEVREL 

>RXN02280 TFLANSLATE of: rxn02280.seq check: 171 from: 1 to: 1824 

MQESSRDNFQVDLGGVVDLLSRHIYSGPRVYVRELLQNAVDACTARSEQGEEGYEPSIRI 

RPVTKDRATFSLVDNGTGLTAQEARELLATVGRTSKRDEFGLQREGRLGQFGIGLLSCFM 

VADEITMVSHAEGASAIRWTGHADGTFNLEILGDDATDVIPVGTTVHLTPRPDERTLLTE 

NSVVTIASNYGRYLPIPIVVQGEKNTTITTSPVFAKDTDQQHRLYAGRERLGKTPFDVID 

LTGPGIEGVAYVLPEAQAPHMSRRHSIYVNRMLVSDGPSTVLPNWAFFVECEINSTDLEP 

TASREALMDDTAFAATREHIGECIKSWLINLAMTKPHRVREFTAIHDLALRELCQSDADL 

AETMLGLLTLETSRGRISIGEITTLSITEDVSLQLATTLDDFRQLNTIARPDTLIINGGY 

IHDSDLARLIPVHYPPLTVSTADLRESMDLMELPPLQDIEKAKALDAQVTESLKDFQIKG 

ATRVFEPADVPAVVIIDSKAQASRDRNETQSATTDRWADILATVDNTLSRQTANIPQDQG 

LSALCLNWNNSLVRKLASTDDTAVVSRTVRLLYVQALLSSKRPLRVKERALLNDSLADLV 

SLSLSSDI 

>RXN02325 TJIANSLATE of: rxn02325.seq check: 7224 from: 1 to: 867 

MDHAHDSCSPTLRRDLEVTGQLQPEKAVDLAAPHEGKVANITKVTSSNMEHTITQASKAK 

EVVVLI GHS LLPT FQDLEKDI LHFQAGNKGRFS VAX VDP DRSADVVARFRPKQ I PVAY W 

KDGASIAEFNSLNKEPVAQWLDHFVSRETIPNEKEGDVDKQIDPRLWRAAELVNAGDFRA 

ALALYEQLPQDATVKRAHAAVSVLARMSVADRGEDPIEKSRRDPDDVNKALAAADMYVLM 

NQPDTALAHLAilLLPKPEAARRIVELLNLFDPLDLVALEIRAQVGNAMS 

>RXN02462 TRANSLATE of: rxn02462.seq check: 3189 from: 1 to: 1818 

MTKDVHYEVDERKKTVGVKEEGVEYVEDQLGIDNLYAPEHSQLVSYLNNAIKAQELFTRD 

KDYIVRNGEVMIIVDGFTGRVLAGRRYNEGMHQAIEAKERVEIKNENQTLATVTLQNYFRL 

YTKLAGMTGTAETEAAELNQIYKLDVIAIPTNRPNQREDLTDLVYKTQEAKFAAVVDDIA 

ERTEKGQPVLVGTVSVERSEYLSQLLTKRGIKHNVLNAKHHEQEAQIVAQAGLPGAVTVA 

TNMAGRGTDIVLGGNPEILLDIKLRERGLDPFEDEESYQEAWDAELPAMKQRCEERGDKV 
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REAGGLYVLGTERHESRRIDNQLRGRSARQGDPGSTRFYLSMRDDLMVRFVGPTMENMMN 
RLNVPDDVPIESKTVTNSIKGAQAQVENQNFEMRKNVLKYDEVMNEQRKVIYSERREILE 
SAD I SRY I QNMI EET VSAYVDGATANGYVE DWDLDKLWNALEALYDPS INWTDLVEGS EY 
GKPGELSAEDLRTALVNDAHAEYAKLEEAVSAIGGEAQIRNIERMVLMPVIDTKWREHLY 
EMDYLKEGIGLR^yyiAQRDPLVEYQKEGGDMFNGMKDGIKEETVRQLFLSASSSSSKTRKS 
LTNSEP 

>RXN02543 TR'\NSLATE of: rxn02543.seq check: 6877 from: 1 to: 1854 

MGRAVGIDLGTTNSVVSVLEGGEPVVIANAEGSRTTPSVVAFAKNGEVLVGQSAKNQAVT 

NVDRTIRSVKRHIGTDWSVAIDDKNYTSQEISARTLMKLKRDAEAYLGEDVTDAVITVPA 

YFEDSQRQATKEAGQIAGLNVLRIVNEPTAAALAYGLEKGEQEQTILVFDLGGGTFDVSL 

LEIGDGVVEVRATSGDNELGGDDWDQRIVDWLVEKFQSSNGIDLTKDKMALQRLREAAEK 

AKIELSSSQSANINLPYITVDADKNPLFLDETLSRAEFQRITQDLLARTKTPFNQVVKDA 

GVSVSEIDHVVLVGGSTRMPAVTELVKELTGGREPNKGVNPDEVVAVGAALQAGVLRGEV 

KDVLLLDVTPLSLGIETKGGVMTKLIERNTTIPTKRSETFTTAEDNQPSVQIQVFQGERE 

lATANKLLGSFELGGIAPAPRGVPQIEVTFDIDANGIVHVTAKDKGTGKENTITIQDGSG 

LSQDEIDRMIKDAEAHADEDKKRREEQEVRNNAESLVYQTRKFVEENSEKVSEDLKAKVE 

EAAKGVEEALKGEDLEAIKAAVEKLNTESQEMGKAIYEADAAAGATQADAGAEGAADDNV 

VDAEVVEDDAADNGEDKK 

>RXN02736 TRANSLATE of: rxn02736.seq check: 2617 from: 1 to: 957 

MIFELPDTTTQQISKTLTRLRESGTQVTTGRVLTLIVVTDSESDVAAVTESTNEASREHP 

SRVIILVVGDKTAENKVDAEVRIGGDAGASEMIIMHLNGPVADKLQYVVTPLLLPDTPIV 

AWWPGESPKNPSQDPIGRIAQRRITDALYDRDDALEDRVENYHPGDTDMTWARLTQWRGL 

VASSLDHPPHSEITSVRLTGASGSTSVDLAAGWLARRLKVPVIREVTDAPTVPTDEFGTP 

LLAIQRLEIVRTTGSIIITIYDAHTLQVEMPESGNAPSLVAIGRRSESDCLSEELRHMDP 

DLGYQHALSGLSSVKLETV 

>RXN02832 TRANSLATE of: rxn02832.seq check: 1718 from: 1 to: 543 

RGPVMDYTNQSLVAFFFKALTSYLKKHNCLYVLVDPYLIENLRNADGEIVKSYDNRAFVR 

TMDKLGYKHQGFPVGYDSMSQIRWLSVLDLKDKTEDQLLKEMDYQTRRNIKKTYDIGVKT 

KTLTIDETQTFFDLFHMAEEKHGFKFRELPYFEEMQKLYDDHAMLKLAYIDLNEYLKTLQ 

L 



>RXN02926 TRANSLATE of: rxn02926.seq check: 2083 from: 1 to: 1632 

MTHETSVPGPADAQVAGDTKLRKGRAKKEKTPSSMTPEQQKKVWWVLSALMVAMMMASLD 

QMIFGTALPTIVGELGGVDHMMWVITAYLLAETIMLPIYGKLGDLVGRKGLFIGALGIFL 

IGSVIGGLAGNMTWLIVGRAVQGIGGGGLMILSQAIIADVVPARERGRYMGVMGGVFGLS 

AVLGPLLGGWFTEGPGWRWAFWMNIPLGIIAIGVAIYFLDIPKKSVKFRWDYLGTFFMIV 

AATSLILFTTWGGSQYEWSDPIIIGLIITTIVAAALLVVVELRAKDPLVPMSFFQNRNFT 

LTTIAGLILGIAJyiFGIIGYLPTYLQMVHGINATEAGYMLIPMMVGMMGTSIWTGIRISNT 

GKYKLFPPIGMVVTFVALIFFARMEVSTTLWQIGIYLFVLGVGLGLAMQVLVLIVQNTLF 

TAVVGSATAVNNFFRQIGSSLGSALVGGMFVGNLGTLMEERMPAAMAQLSPEEQAAMAAQ 

GGLDSNELTPAIVNQLPTALHDAFAGSYNDALIPVFYVMMPLIGIALLLLLFIKQEKLRE 

TTTD 

>RXN02949 TPANSLATE of: rxn02949.seq check: 1467 from: 1 to: 333 

VSDEQNSGVGGTSRPTGKRQLSGASTTSTSSYEAKQVSTQKKSSGSDSKPGGGVISFLPE 

VVGEVRKVIWPTARQMVTYTLVVLGFLIVLTALVSGVDFLAGLGVEKILTP 



>RXN02964 TPANSLATE of: rxn02964.seq check: 1405 from: 1 to: 1218 

VSVAEEGKLFTPTFVMGWFANLFQFLVFYFLITTMALYAIKEFQASEVEAGFASSSIVIG 

AVFSRFFSGYIIDRFGRRKIVLISVLVTTIACALYLPIESLPLLYANRFLHGVGYAFAAT 

AIMAMVQELIPASRRSEGTGYLALGTTVSAALGPALALFVLGTFDYDMLFIVVLATSVIS 

LIAVVFMYFKTSDPEPSGEPAKFSFKSIMNPKIIPIGIFILLICFAYSGVIAYINAFAEE 

RDLITGAGLFFIAYAVSMFVMRSFLGKLQDRRGDNVVIYFGLFFFVISLTILSFATSNWH 

VVLSGVIAGLGYGTLMPAVQSIAVGVVDKTEFGTAFSTLFLFVDLGFGFGPIILGAVSAA 

I GFG PM YAALAGVG V I AG I F YL FTHART DRAKNG FVKH PE P VALVS 
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>RXN03022 TRi\NSLATE of: rxn03022.seq check: 1371 from: 1 to: 447 
VIITAGILVATATALLMITAVSESTYIVISLAGFSLYGLGLGLFATPVTDTALGTLPKDR 
TGAGAGVFKMS S S LGAALG I AI S T S V FLALRDGT S INS DVALAGT VSLG I N VVFAAT AT I 
TAAVLIPKAAGKVSQTSITLPEPAIAVKI 

>RXN03038 TRi\NSLATE of: rxn03038 . seq check: 812 from: 1 to: 726 

MHSKEELTVRKGESRVLSVAVASSIGFGTVLTGTGIAAAQDSAFDYGMDPNMNYNPIDDI 

KDRPEGLSNLPYFGSKLTSWGSSYATASSGVVTSALPQYTDPRYPLGKDDLPKATIDMEP 

EVLARLERFVGVDGDRIRQINAYSPSMGRTIPLVWVVPEDNTVPGPTVYALGGGDGGQGG 

QNWVTRTDLEELTSDNNINLIMPMLGSFSFYSDWARESQSMGCAQQWETLLMHELPEPLV 

AA 

>RXN03039 TR.!\NSLATE of: rxn03039.seq check: 1469 from: 1 to: 630 

ALPQYTDPRYPLGKDDLPKATIDMEPEALARLERFVGVDGDRIRQINAYSPSMGRTIPLV 

WVVPEDNTVPGPTVYALGGGDGGQGGQNWVTRTDLDELTSENNINLIMPMLGSFSFYADW 

AGESESMGGAQQWETFLMHELPEPLEAAIGADGQRSIVGMSMSGGSVLNFATHDPNFYSS 

VGSFSGCAETNSWMGRRWHRSHCLQRQCRA 

>RXN03040 TRZ^NSLATE of: rxn03040.seq check: 6898 from: 1 to: 309 

MSXGDNAPIDEDAFKNRVLVGFEIEAMSNTCTHNLKAATDQMGIDNINYDFRPTGTHAWD 

YWNEALHRFFPLMMQGFGLDGGPIPIYNPNGVTSSESSXRTVF 

>RXN03042 TRANSLATE of: rxn03042.seq check: 1569 from: 1 to: 606 

LVLAFLVLLLVFRSIWVPLIAALGFGLSVLATFGATVAIFQEGAFGIIDDPQPLLSFLPI 

MLIGLVFGLAMDYQIFLVTRMREGFTKGKTAGNATSNGFKHGARVVTAAALIMVSVFAAF 

lAQDMAFIKTMGFALAVAVFFDAFVVRMMIIPATMFLLDDKAWWLPKWLDKILPNVDVEG 

EGLSELHEARTEELKENVGVGA 

>RXN03051 TRANSLATE of: rxn03051.seq check: 1794 from: 1 to: 735 

MRSDVIELPEGVSKEKADQLEVAEARLNEGARLMATTGCEVMWPTGFSVCGRILDTYRQV 

GGQLSWLGPPKSNELTNPDGVGKRSEFFGGAIYWHPDTGAYAVTLDGLRQWGTLNWESGP 

LGYPTSGPMDTNYPLTQRQTFQGGDNYYNPLTGGAVWGDIKQRYEELGGSNHAIGIPITN 

ELPSGTEYFYNNFSNGTISWRNDRQTRFMYLATQRVWDALGRETGRLGFPEADETPEVSG 

LFHVA 

>RXN03054 TRANSLATE of: rxn03054.seq check: 8742 from: 1 to: 1581 

MKLFSKAAGVIAAALLVAGGIAPVAQGQASQVVTPEDQDAYVQQFHHEGNTPPVVDGVGG 

YTEQEIAEIHEAIRQAQESGAPNEELIPGEMWSDKVELPVTIDKAAADEAEIAIAQQQSQ 

PQTRGLAAAAACQTFWPSPHQVCGAILERYIQQGAQFGWMLFPSEGQTLNPDGQGYRQRF 

MNGFVYWHPTTGAHAVNNYSAQVWERNGWESGWMGYPTGGEVPVNGSNPIDGELSGWVQT 

FQGGRVYRSPVLDGFQVASINGLILDKWLELGGPDSDLGFPIADEAVTADGVGRFSVFQN 

GVVYWHPQHGAHPILGNIYSIWREEGAESGEFGYPIGDPEKYTENMANQVFEKGELAANL 

YPNPLEAFIEFLPFANLEEAIEYFENGLSNSRVEANSLNAKKDSIQCQSQSANIHVRTKS 

DGVGIRVPKIGFKARMDCDLPGTVSDVVGYGWIYYDYWGRWAQAAYAQQFFGNRNSVVQT 

NLEAGCSGEKNTLFWGTSYFQVTYEGQPYFGQSATNYAYLPCTIDRS 

>RXN03064 TRANSLATE of: rxn03064.seq check: 5850 from: 1 to: 1332 

MMLNETTLAVALPSIMADFDIEANTAQWLLTGFMLTMAVVLPATGWMLERFTTRSVFIFA 

TVVFLIGTVTAALSPTFAIMLAARVAQAIGTAVIMPLLMTVAMTVVPPERRGAVMGLIAV 

VMAVGPALGPSVAGFVLSLSSWHAIFWVMVPLVFVASLIGTLRLTNVSEPKKTPLDVISF 

L I S AVAFGGLV Y AL SSIGIILEG DRS AL VVL AVG 1 1 AL VV FVWRQ I AMGKQDKALLDLRP 

LAIREYTIPLWLLTLFGALLGVMNTLPLYLQGSLMVTALVAGLVLLPGGLLEGVLSPFV 

GRIYDRHGPRGLVIGGMSLVVISLFALSTVDEFANVWFIIGVHIVFSIGLALLFTPLMTV 

ALASVPDNMYGHGSAILNTLQQLAGAAGTAVMIAVYSTVSNNALIDGATQQTALADGANS 

AFFASACVAVFALIVGFFVKRPAR 



>RXN03075 TRANSLATE of: rxn03075.seq check: 8649 from: 1 to: 726 
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VAKFLYKLGSTAYQKKWPFLAVWLVILIGITTLAGLYAKPTSSSFSIPGLDSVTTMEKMQ 
ERFPGSDDATSAPTGSVVIQAPEGKTLTDPEVGAEVNQMLDEVRATGVLKDADSVVDPVL 
AAQGVAAQMTPALEAQGVPAEKIAADIESISPLSADETTGIISMTFDADSAMDISAEDRE 
KVTNILDEYDDGDLTVVYNGNVFGAAATSLDMTSELIGLLVAAVVLIVTFGSFIAAGMPL 
IS 



>RXN03119 TR^iNSLATE of: rxn03119.seq check: 3185 from: 1 to: 132 
MAVYELPELDYAYDALEPHIVAEIMELDQSKDHATYVAGANAAL 



>RXN03120 TRANSLATE of: rxn03120.seq check: 209 from: 1 to: 126 
MLDMWEHAFYLQ YMNVKAD YVKAVWNV FNW DDARARFAAAS K 



>RXN03123 TRANSLATE of: rxn03123.seq check: 5888 from: 1 to: 438 
VGDALRGRGKPEVMRYPGIPFAIPDPAPRGFLFLGDLTSYPAICSILETLDGEIPATAYL 
lAHDPLDYTFDFPQGEHITAQWISNEQSFIDHIADTDYTDFYTWIGAESSETRAAKKHLQ 
THAGMPKTHMNAQGYWNKGRAMGKSN 



>RXN03124 TRANSLATE of: rxn03124.seq check: 3878 from: 1 to: 960 

MTPTLASMIGLAVGIDYALFIVSRFRNELISQTGANDLEPKELAERLRTMPLAARAHAMG 

MAVGTAGSAVVFAGTTVLIALVALSIINIPFLTVMAIAAAITVAIAVLVALSFLPALLGL 

LGTRI FAARVPGPKVPDPEDEKPTMGLKWVRLVRKMPVAYLLVGVVLLGAI AI PATNMRL 

AMPTDGTSTLGTAPRTGYDMTADAFGPGRNAPMIALIDATDVPEEERPLVFGQAVEQFLN 

TDGVKNAQITQTTENFDTAQILLPQNLMRSMSAPLRLSQLFVQMLRPSLMTPARRiXIALLA 

S PQFTMTS LL AS AT SWFLT F 



>RXN03125 TRANSLATE of: rxn03125.seq check: 4701 from: 1 to: 171 
LVLAFLVLLLVFRSIWVPLIAALGFGLSVLATFGATVAIFQEGAFGIIDDPQPLLCF 



>RXN03142 TRANSLATE of: rxn03142.seq check: 9643 from: 1 to: 1143 

VFILGWLVNLTQ'YLSFYFLITVMALYAMESFAVSEAAVGFAASSFVIGATVARVFAGWTS 

DRFGKKQ I LL I FVGLE AVASL FY I PAAS L PAL VAVRF VHG FS Y S LAS TAVMAL VQS VI PA 

SRRAEGTGYFALGSTLATAFGPAIALFVIDDFNYNTLFWITTATSVFGLILTVLIRKPEF 

IKNAEHGRVKPVWSIKTVVHPSVMLIGFFMLAVGLAYAGVITFLNGFAQDTGLTAGAGLF 

FIAYAVAMLVMRFFLGRIQDKHGDNPVIYFGLISFALALGLIMIALATEDWHIVLAGALTGL 

GYGTIMPAAQAIAVDSVPSTQVGSGISTLFLFTDIGIGLGPILLGGLVAATGYNVMYAAL 

AAVIVVAGVLYLVALGRKASH 

>RXN03151 TPANSLATE of: rxn03151.seq check: 5293 from: 1 to: 486 
VLSHIIDVLADPIDGTPLVGAEDFSRLVSESGHSYDVARQGYVTLAGGAGLRYSGDDAQM 
lADRETFLSGGHFAPFVEAVTEHVQDVVDQAGLSDDAQPVVCEIGAGTGYYLSHTLDSVA 
GSRGIGIDVSVH AAKRL AKC H PR VG AV I ANAWARL P I ADN S S 

RXS00568 translate of: RXS00568.seq check: 2511 from: 1 to: 1347 

VKSSVEKLSDTRSKITVEVPFSELKPEIDQAYAALAQQVQIPGFRKGKAPRQLIDARFGRGAVLEQVVN 

DMLPNRYAQAI EAEG I KAI GQPNVEVTKI EDNELVEFVAEVDVRPE FEL PKFEDI T VE VPAI KADEEAI 

EAELETLRARFSTLKDHNHKLKKGEFVTINITASIDGEKIEEATTEGLSYEIGSDDLIDGLDKALIGAK 

KDETVEFTSELANGEHKGKEAQISVEITATKQRELPELDDEFAQLASEFDTIEELRESTVSDVEAKQKN 

EQAAAIRDEVL^AALGEADFALPQSIVDEQAHSQLHQLLGELAHDDAALNSLLEAQGTTREEFDKKNVE 

DAEKAVRTQLFLDTLSEVEEPEVSQQELTDHILFTAQSYGMDPNQFIGQLQQSGQIANLFSDVRRGKAL 

AQAICRVNVKDSEGNEIDPKEYFGEEEVAETESEA 

RXS01027 translate of: RXS01027.seq check: 2562 from: 1 to: 1008 
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MANKNNKPHEVDKDQDSAMLINGRLQQIPARPTEEFTRPTLAAGAVLWRGDITNPDSIEVAVIHRPHYD 
DWSLAKGKVDPGESIPTTAAREILEETGYDIRLGKLIGKVTYPVLDRTKVVYYWTAQVLGGEFVPNDEV 
DEIRWLSVDEACELLSYQVDTEVLAKAAKRFRTPSTTRVLYVRHAHAHGRQTWGGDDNKRPLDKKGRRQ 
AEMLVPMLLPFKPTAIYSAVPDRCQATALPLADELGLDVSVNRLFGDDAWETDPEACKKRFTDVVAQGG 
VPMIVGQGDIIPEMIKWFSENGTLPIDEKIKAKKGSVWVLSFHDGVFTGADYLASSLPVK 

RXS01528 translate of: RXS01528.seq check: 2639 from: 1 to: 528 
VNQAWQQSRLVTSDETSAGGLVVSGLAEAVNANNEVDLSKIYVALIGRLDRRGRLLWSMPKGHVEPGED 
KAATAEREVWEETGIHGEVFTELGVIDYWFVSEGKRIHKTVHHHLLRYVDGDLNDEDPEVTEVAWIPAN 
QLIEHLAFADERKLARQAHDLLPEFALKEKAEGRSTPR 

RXS01716 translate of: RXS01716.seq check: 2732 from: 1 to: 486 
EVTPEGFKEITRENTIVRLGKGVDATGQLDPEAIERTRVALENYVELMETHGVEAVRMVATSATRDASN 
RDEFFSMTRQLLSKIRPGYQAEVISGEEEALLSFRGAIVDLPEDQGPFCVIDLGGGSTEFIVGTYDGEI 
LGSHSTQMGCVRLTERIMRSDPPD 

RXS01835 translate of: RXS01835.seq check: 2495 from: 1 to: 531 
MNTAAWAHRHHVRKGGGIPYVSHLYSVMYLLASVTNDEDVLIAGLLHDTLEDVPEEYNSAQLEADFGPR 
VRELVEELTKQPLKSWKARAEAYLLHLSAGASLEAVLISTADKLHNLMSILDDLEIHGEDLWQRFNAGK 
EQQIWWYSEVYQISLQRLGFNELNKQLGLCVEKLLKQSA 

RXS02497 translate of: RXS02497.seq check: 3482 from: 1 to: 927 

VRLGVLDVGSNTVHLVAVDARPGGHPTPMSNWRTPLRLVELLDDSGAISEKGINKLTSAVGEAADLAKT 

LGCAELMPFATSAVRSATNSEAVLDHVEKETGVRLSILSGEDEARQTFLAVRRWYGWSAGRITNLDIGG 

GSLELSSGTDESPDLAFSLDLGAGRLTHNWFDTDPPARKKINLLRDYIDAELAEPARQMRTLGPARLAV 

GTSKTFRTLARLTGAAPSSAGPHVTRTLTAPGLRQLIAFISRMTAADRAELEGISSDRSHQIVAGALVA 

EAAMRALDIDKVEICPWALREGVILTRIDKGLE 

RXS02972 translate of: RXS02979.seq check: from: 1 to: 411 
VGIAAATVAGAIGGVLAIVPISLALTPVGCAGTPTTISATVGGLGSTAAAAIHLSAL 
APAALAVVT AG 1 1 S GS S SGAAS APV VAPGAAAV I GGG S VVVG AAI ALAS LG AG VAT I II S GLAI LA 
GLILGLVGAASLLL 

RXS02979 translate of: RXS02979.seq check: 3131 from: 1 to: 234 

MTAPNTLKQTTLRSDEFSCPSCVSKIENKLNGLDGVDNAEVKFSSGRILVDHDPSKVSIKDLVAAVAEV 

GYTAKPSAI 

RXS02987 translate of: RXS02987.seq check: 9782 from: 1 to: 234 
MTAPATLKNTTLRSDEFTCPSCVAKIENKLNGLDGVENAEVKFSSGRILITHDPQKVSVRDLVTAVAEV 

GYTAKPSAI 

RXS03095 translate of: RXS03095.seq check: 5530 from: 1 to: 369 

MNADKKMCGMNPDSQYVELAVEVFGLLADATRVRIILALRNSGELSVNHLADIVDKSPAAVSQHLARLR 

MARIVSTRQEGQRVFYKLTNEHASQLVSDAIFQAEHTIADGQTPPHHHREREQS 

RXS03217 translate of: RXS03217.seq check: 67 from: 1 to: 201 
MAQGTVKWFNGEKGFGFIAPNDGSADLFVHYSEIQGSGFRNLEENQPVEFEVGEGAKGPQAQQVRAL 
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APPENDIX A: DNA SEQUENCES 

>RXA000 62-upstream 

CTTCAACATAGGCGTTGGGGCTGACTTTTAAACAGGTACCAGTAGTACCGGCATAAGCGA 
TCACTGTTGCGTTTTCTTGCTGCCATCAAAAATTAGTCAC 

>RXA0 00 62 

ATGATTTTAAGCATCGTCCTTTTGGGCTACTTCATGATTCTGCTTGACACCTCCATCGTC 
ATTACGGGTCTACCTGCCATCGGCAGTGAACTTGGCATCGATCCCGTGCACCTGTCATGG 
GTGCAGAGTTCCTACACATTAGTCTTCGGCGCACTTCTTCTGCTGGGAGCTCGTGCCGGT 
GATATCTTCGGCCGAAAGAAAGTGCTCTACATTGGTCTCGCGTTGTTTGCGGCTTCATCG 
TTGGCAATTGCGCTTTCTCCAAATGCTGCGGTCCTCATTGGAGCACGCGTAGTTCAAGGC 
GCGGGAGCTGCGATTATCGCTCCAGCGACACTTGCGTTGATTACTGAGTTCTTCCCCGAA 
GGCCCAGCTCGCCTTCGTGCTACCTCTGCTTATGGTGCTGTTGCCGGCATCGGTGTGGCA 
GCAGGCCTAGTGATCGGCGGCGTATTTGCTGATCTTTTGTCGTGGCGCATCGGCTTCTTT 
ATCAACGTCCCCATCGCCGCAGTGTTGGCCTACATAGTGCACAAAGCCATTCCCGCAACC 
TTCAGCAGGCCTGGATCACTCGACATCTTCGGAGCAATTACCTCCACGGCAGGTATCGCC 
GCGGTGCTCTACGCAATTGTCCGCAGCGCCGATTACAGCTGGACAGATCCGTTTGTGTTG 
ATTTCCCTCGTGCTGGGCATCGCAGTGTTCATCTGGTTCCTGCGCCATGAATCCTCAGCC 
AAAGAACCACTTCTGCCCCTGGGGCTCTTTAAAAACCGCAGGCGAAACACCATCTTGGCC 
AGCCGCTTTCTTCTGGTTGGCTCCGTGATGTCATTCTTCTTCTTTGCCACCCAGCTGTTC 
CAGGACACCATGGGAATGAATGCTCTCCAGGCAGGCCTTGCGTTCATGCCGCTATCTCTG 
CTGCAGTTTGCCAGCGCCGCGATGGTGCCACGGCTTTCCCGAGCAGGCGTATCTGATTCC 
ATGCTCACCGTCATCGGTTTCGCCATCATGGTCATCGGCATGGCAGGCCTCGCATTTGTA 
CCAAACACGATGATCGCGCTGATCCTACCAATAGTTTTGGTGGGATTTGGCCAAGGCTTC 
GCTTTCGGACC/iATGACAGCTCTGGCAGTTCAAGGTGCACCGAAGGACCAATCCGGCGCC 
GTTTCTGGCCTGGTGAATTCCCTTCACCAAATCGGCGGCACCTTCGGTTTGGGTGTGTTC 
TCCTCCTTGGCTGTCGCTGTCATCGGACATGATGCAACATCAGAGATGATCAGCGACCGC 
GCACACTTCGGATTCTTGCTCTCCACCGTGACGCTGACGCTGGCCACCATCTTTGCGGTC 
ACACTGCTGAAGCGCCACGAAACCCGAAAGAGTAGCGAGCGCCCAACCCAGCTCGTCGAC 
GAAAAGGCAGTTACCTCT 

>RXAO 00 62 -downstream 
TAGTGCGCTGCAGCATCCCAGTT 

>RXAO 008 4 -upstream 

TCACCCTTGTCGATACCAGCTACTGGGTATCTGGCGTCGGTCCACTTGGCGGCAGCAAAG 
TCTTGGAAGACATCGATGCCTTCCTCGACGCACAGCAATA 

>RXAO0Q8 4 

ATGTCCACAGCTCTCCCCGATCAGCTCAAGTGGGAATACAGTGCCTTCCCCGTGCAGATC 
TCGCAGAAGCA^tCGGCTTAGTCCCGGCTTCATGCGGATCACCGTCACTGGTGACAAGCTC 
CGATTCTTTGGCCAGTGGGGTTTGGACCAACGCATCAAACTGATCATTCCAAGCCCGGCT 
GGGAACATCCCAGATTTCGGAATTCTCGACGAACCCACTCCCCCACCGACAACGTGGCTT 
CCTCGTGCTAAGTCTTTTCCAGCGGACCAACGACCGATCTTGCGCACCTACACCCCATCT 
GCGGTCCGACCCGAACTATGCGAAGTAGACATTGATATCTATCTTCACAACCCTTCGGGA 
CCAGTATCC AGATGGGCAAAGAAC T GCAGTGT TGACGAT GAACT AAT CAT CAC CGGCC CT 
GACGTACGCGCAGGAGAAACCGGCTACGGAATCACCTATCATCCGACTTCTGCGATCGAT 
CGCCTCTGTCTCATCGGCGATTGTGCATCAGCTCCCGCGATCGCAAATATCGTCAATCAA 
TCAAAAGTACCTACTACGGTTTTCCTCCACGTAGACAGCCTAGAAGATGATGTATTGATC 
GCCGATAGCTCCACCAAGCTCACTTTCGAAGACATCGACGCTTACAAAGCAAAGGTCTTC 
CAATGGGCTTCAGCCAATGCAGCAGATCCTTCAGTACACTTCTGGATCGCCGGTGAAACT 
AGCATGGTGCGCTTCATTCGCAAAGiy\CTAATCAACAGCTACCGAGTTGATTCCTCACGA 
ATCACTTTCCTCGGCTACTGGAAATACGGCCGACGAACCGTAGAC 

>RXA00084-downstream 
TAGCT T TCAGAT TCAGAC CCC AG 



>RXA00109-upstream 

AAGTGGGGGAAGATTTCGACAACTAACCGGGCGCAAAGATGAAACTAATGCGTCCGACCA 
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CGGCGAAAAGGiiAGTTTCGCCCATCTATGAGAGGTTGAAT 
>RXA0010 9 

GTGGCTTCAGAGAAGAATCTAAAATTGCGTACCTTGGCGGCAGCTGCTGGGGTGTTGGGC 
GTTGGCGCGATGTCGATGCTCGTGGCTCCGCAGGCTGCTGCCCATGATGTGGTGGTGGAT 
TCTAATCCTGAiaAATGGCAGTGTCGTTGATGAGTTCCCGGAGACCATTGAGTTGGAGTTT 
TCCGGTATTCCTCAGGATCTGTTCACAACAGTTGCATTGAGCAATGCGGATTCCGGAGAG 
GTGTTAACTTCTGGAACTCCTCAGCTTGAGGGGCAGCACTTGAGCTATGAAGTGCCATCT 
GATGTGCAGACGGGAGCTGGTAACTACATTTTGGGTTTCCAGATCACTTCTTCTGATGGT 
CACGCTACTAA;i.GGTTCAATCTCTTTTGAGGTGACAGGCTCTGCTGAAACGACAACAGAG 
ACAACAGCAGAGACGACAACTGAGTCAGCAGCAACCACTGACACCTCAGAGACCACCGAA 
GCAGAGACAACTGAAACTGCTGATGAAACTTCTGGAATTCCTGCGCCGTGGAATTGGGTT 
TTGAGCATCGTGGCGGTGCTTGTTGTTGCAAGTGCCATCGTCATGATGATTGCAAAGAAT 
CGTAACCAGAAP. 

>RXAO 010 9-downs t ream 

T AAG AG GGTTTATTCACCAT G AA 



>RXA002 15 -upstream 

CAGTGCAAACTGACCCCGCATCCTAAACCGCGCCAGATTTCTACCTCAAAGAATTGAAGG 
CCTTTTCCAGGCGCCCTCGTGCGTGAAAGAATAACTCAAC 

>RXA00215 

GTGTCTGACAA/AAGCAGGATCTAACATCCTCCGCAGCAGGTAGTGCTGCACCCCAAACC 
AAGGCCTACCCCGCCATGCCCTTGCCTGAAAAGCAAGCTTGGCCAGCTCTAATTGCCTTG 
TGCATTGGGTTTTTCATGATCCTGTTGGATCAAACCATCGTGGCCGTCTCTACCCCAGCG 
TTACAGGCAGACATGGGCGCGTCCTACAACGAGGTCATCTGGGTAACCTCGGTGTATCTC 
CTCACTTTCGCGGTGCCACTGCTTGTTACTGGCCGTTTGGGCGACAAGTACGGTCCGAAA 
AATGTCTATGTCGCAGGCATGGTTATCTTCACAGTGAGCTCTTTGGCCTGTGGTTTGGCC 
CCAGACATGTTCACGTTGATTATCGCTCGTGGCGTTCAAGGTTTGGGCGCAGCCCTTTTG 
ACTCCACAAACCATGGCAACAATCAACCGCATCTTTGCTTTTGAGCGCCGCGGTGCAGCT 
CTTGGAGTGTGGGGTTCTACAGCTGGCCTTGCATCCCTAGCAGGACCGATCCTGGGTGGT 
GTCATCACCGA/VAACTGGGGTTGGCAATGGGTCTTCTACATCAACGTGCCCATCGGCGTG 
ATCTCGGTGATCGCAGTAATGAAGTACGTTCCTGAATTCCCACCGCTGACCCGACCGCTT 
GATCCGCTTTCTATCGTGTTGTCCATCGTGGCCGTGTTCTTCCTGGTGTTTGCTTTCCAG 
GAAGGCGAAGGCGCTGGCTGGGCGGCATGGGTGTGGATCATGATCGTAGCCGCCTTTGCG 
CTCTTTGCGTGGTTTATCTACCAACAAAGCAGGGCCGAGAAATCCGGAAACGATCCTCTC 
GTCCCACTGGAGATTTTCAAGTTTAGAAACTTCAGCCTCGGCAATATCTGCATCATGGCC 
ATGGGATTCACCGTGGCTGGTACTCCTCTGCCCATCATGTTGTACTTCCAGCAAGCACAC 
GGAATGAACGCCATGGAAGCGGGTTTCATGATGGTGCCTCAAGCTCTCATGGCAGCAGTA 
CTGTCACCATTTGTTGGAAAGCTGGTTGATCGATCCAACCCTGGACTCATGGCAGCCCTC 
GGTTTTAGCACAGTGGCTGTGTCCATTGTACTGCTGTCAATGGTAATGATTTTCGATACG 
GGTCTAGTCTGGGCACTTGTTTCGATGACTTTGCTCGGCATCGGAAACGCCTTTGTGTGG 
GCACCGAACTCGACCTCCACTATGCGCGACCTGCCACACAAGTTCATGGGAGCGGGCTCT 
GGCGTGTTCAATACAACCCGCCAATTAGGTTCAGTCATCGGCGCCGCTGCCATCGGCGCG 
GTAATGCAGATTCGACTGGCAGCAGGCGATGAGGGCGCAGCTTTTGGTCAAGCACTTCTA 
CTTGCCGCTGCGGTGCTGGTTATCGGCATTGTGGCATCAACGATGGCAGGAAAAAATGCA 
CACCCAGCGCCGGTAAAGCCT 

>RXA00215-downstream 
TAAAGGTCGCATGAATCCTTCGA 



>RXA0028 9-upstream 

CCTCCCCATAAGTTCACTCAAGCAAGTTCTCCCGAACAGATTCACCCGAGAAGTCGACAG 
ACCCCATTAAACAGCCCGATTCAAGAAAGGCTTCGCAGCC 

>RXA0028 9 

ATGAGCACCACCACCGCGCCCGAAGCACGGTTTCCTGTCGTCCCTTTGACCGCCATGAGT 
TTCGCGGCATTTGTTTATGTCACGTTCGAGATGTTTGCAGTTGGCCTCATCAAGCCGATG 
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GCCAGCGATCTTGGAGTGTCAGAATCCAGCATCGGCCTGTTGATGACTGTGTATGCGACT 
GTCGTTGCCGTGGTGACGATCCCTGCCATGTTGTGGGTTTCTCGATTTAACAAGCGCACA 
GTTTTCCTGATTACTCTGGCATTTTTGGCCACGGGCATTGTTGTTCAGGCACTGACCGTT 
AATTATGGAATGCTAGCCATCGGCCGCACTATCGCAGCATTGACTCACGGGGTGTTTTGG 
GCACTTGTTGGGCCAATGGCAGCGCGTATGTCCCCAGGTCACACTGGTCGTGCAGTAGGC 
GTTGTGTCGATTGGATCAACCATGGCGCTGGTCGTTGGTTCTCCGCTGGCAACATGGATC 
GGTGAACTCATCGGATGGCGTCCTGCCACCTGGATTCTTGGTGCGCTGACCATTGCGGCC 
GTGGCTGTACTCATTCCAACCGTTCCATCACTGCCACCACTTCCAGACACGGAATCAGAG 
TCCAAAGAAAAGAAATCCCTTCCATGGGGTCTCATTTCCCTGGTCATTTTCCTTCTCCTT 
GCCGTCACCGGTGTTTTTGCTGCCTACACCTACCTTGGCCTCATCATCGCTGAAACAGCA 
GGGGACAGCTTCGTGTCCATTGGCTTGTTCGCCTTCGGTGCACTCGGACTCATTGGCGTG 
ACAGTGGCAACCCGAACTGTGGATCAACGCATGCTGCGTGGAAGTGTTCACACCACCACT 
TTGTTTGTCATTGCTGCAATTCTCGGACAGATCGCATTCGGATTAGAGGGCACACTAGCC 
GTAGTAGCTATCTTCCTTGCAGTCACCGTGTTTGGTGGAGCATACGGCGCTCTCCCAACC 
CTGGGAACCACCATCTTCCTCCATGCGGGTCGCGACCACCCAGATACTGCATCCTCCATT 
TATGTGGTCACTTACCAAGTGGGTATCGCGTCTGGCGCGGCACTTGGCGCGATGGCTGTG 
GATGCCGATTGGGTTGCTGGCACTTTGTGGATCATGGCTGGACTGTCATTGGCTTCCACG 
TTGGCCTTGGCGCTGTGGTCCCGCCCGCTACTGAAG 

>RXAO 028 9-downstr earn 
TAGCAGCCCAAP.TTCAGCCCACT 

>RXAO 04 04 -upstream 

AAGATCCGATCATCGGCATACAGAAACACCCATCTGGCCGAACTTTCCTTTTTCTGCATG 
CATTTCTGCACACAGTTTCTGCCCGCTGTTTCTACGCATA 

>RXA004O4 

GTGGCTTTGAA^.CGACCCGAAGAGAAAACAGTAAAGATCGTGACCATAAAACAGACTGAC 
AACATCAATGACGATGATTTGGTGTACAGCAACGCTACTGACCTTCCAGTAGGCGTGAAG 
AAGTCCCCTAA?ATGTCACCGACCGCCCGCGTTGGTCTCCTTGTCTTTGGGGTTATCGCG 
GCGGTGGGTTGGGGAGCAATCGCTTTCTCCCGTGGCGAAACAATCAACTCTGTGTGGCTG 
GTTTTGGCGGCAGTTGGTTCCTATATCATTGCGTTTTCTTTCTATGCCCGACTGATTGAA 
TACAAAGTTGTTAAGCCGAAAGATCAGCGAGCAACCCCGGCGGAATACGTTAATGACGGC 
AAGGACTATGTCCCAACGGATCGTCGTGTGCTTTTTGGCCACCACTTTGCAGCTATTGCA 
GGTGCCGGTCCATTGGTTGGACCTGTCATGGCCGCGCAGATGGGCTACCTGCCAGGCACC 
TTGTGGATTATCCTCGGTGTGATTTTCGCCGGTGCAGTGCAGGACTACCTAGTGCTGTGG 
GTGTCTACTCGTAGGCGTGGACGCTCACTTGGCCAGATGGTTCGTGATGAAATGGGCACG 
GTCGGTGGAGCTGCCGGTATCTTGGCGACCATCTCCATCATGATCATCATTATCGCGGTG 
CTCGCATTGATCGTGGTTAATGCACTGGCTGATTCACCATGGGGCGTTTTCTCCATCACC 
ATGACCATCCC/ATTGCACTGTTCATGGGTGTGTACTTGCGTTACCTGCGCCCAGGTCGT 
GTTACTGAAGTGTCCATCATCGGTGTGGCACTGCTCCTGCTGGCTATCGTTGCTGGTGGT 
TGGGTTGCAGACACCTCATGGGGCGTGGAATGGTTCACCTGGTCTAAGACCACTTTGGCG 
TTGGCCTTGATCGGTTACGGAATCATGGCTGCGATTTTGCCGGTGTGGCTGCTGCTTGCA 
CCGCGCGATTACCTGTCTACCTTTATGAAGATCGGCGTCATCGGTCTGTTGGCAGTGGGT 
ATTTTGTTCGC;i.CGTCCTGAGGTGCAGATGCCTTCCGTGACCTCCTTCGCACTTGAGGGC 
AACGGTCCGGTGTTCTCTGGAAGTCTGTTCCCATTCCTGTTCATCACGATTGCCTGTGGT 
GCACTGTCTGGTTTCCACGCACTGATTTCTTCAGGAACCACACCAAAGCTTGTGGAGAAG 
GAATCCCAGATGCGCATGCTCGGCTACGGCGGCATGTTGATGGAATCTTTCGTGGCGATG 
ATGGCACTGATCACCGCTGTTATTCTGGATCGTCACCTGTACTTCTCCATGAACGCTCCG 
CTGGCACTGACTGGTGGAGATCCAGCAACCGCAGCTGAGTGGGTTAACTCCATTGGGCTG 
ACAGGTGCGGATATCACCCCGGAACAGCTGTCGGAAGCTGCTGAAAGTGTCGGAGAATCC 
ACTGTTATTTCCCGTACCGGTGGCGCACCAACCTTGGCGTTCGGTATGTCTGAAATCCTC 
TCCGGATTCATCGGCGGCGCTGGAATGAAGGCGTTCTGGTACCACTTCGCCATCATGTTT 
GAGGCTCTGTTCATCCTCACTACTGTGGATGCAGGTACTCGTGTGGCTCGCTTTATGATG 
ACCGATACCTTGGGCAATGTTCCAGGTCTGCGCCGTTTCAAGGATCCTTCATGGACTGTC 
GGTAACTGGATTTCTACCGTGTTTGTGTGTGCTCTATGGGGTGCTATTTTGCTCATGGGT 
GTTACCGATCCACTGGGCGGCATCAACGTGCTTTTCCCACTATTCGGTATCGCTAACCAG 
CTGCTCGCCGCTATTGCACTTGCTCTCGTGCTGGTTGTTGTGGTGAAGAAGGGCCTGTAC 
AAGTGGGCGTGGATTCCAGCTGTTCCTTTGGCATGGGATCTCATTGTCACGATGACTGCG 
TCATGGCAGAAGATTTTCCACTCTGATCCGGCTATTGGCTACTGGGCTCAGAACGCGAAC 
TTCCGCGATGCi^AAGTCTCAAGGCCTTACCGAATTTGGTGCCGCTAAATCTCCTGAGGCA 



Appendix A, Page 3 



Attorney Docket No.: BGI-124 



ATCGATGCGGTTATCCGAAACACCATGATTCAGGGCATCTTGTCCATCCTGTTCGCGGTG 
CTCGTCCTCGTTGTTGTCGGCGCAGCCATTGCGGTGTGCATCAAGTCCATCAGGGCTCGT 
GCAGCCGGAACi^CCTTTGGAGACCACTGAAGAGCCTGATACTGAATCTGAGTTCTTCGCC 
CCAACTGGATTCCTTGCATCTTCCAGGGATAAGGAAGTCCAGGCCATGTGGGACGAGCGC 
TACCCAGGCGGTGCGCCCGTGTCTTCTGGAGGGCAC 

>RXA0 04 04-downstream 

T AAAAC AT GAT GGCTCTTACTCA 



>RXA00 4 7 9-upstream 

TAGATCCCAAGGCTCAAAATTTATTACTTAAACAAGTTGAGCAACTAGCCAGCCGCAAAT 
C T T AG AAC T AACC T T T ACGC C T T T AAC GGAAG T GAAT T T G 

>RXA0 04 7 9 

ATGTCTACTAGCATCACAACAGAGAACAAGAAGAAATCTGGTCCTCCTCGCTTGATGAGA 
ATCTTTCTGCCCGCCTTGCTAATTTTAGTTTGGCTTGTAGGAGCTGGAGTCGGCGGTCCT 
TATTTTGGCAAGGTTAGTGAGGTCTCCTCCAACAGCCAGACCACATATCTGCCAGAATCT 
GCCGATGCCACTCAAGTACAGGAACAGTTGGGAGATTTTACTGATTCTGAATCCATCCCA 
GCCATTGTCGT^ATGGTCAGCGATGAACCCTTAACACAGCAAGACATCACACAACTCAAT 
GAAGTTGTTGCTGGGCTTTCAGAATTAGACATAGTTTCCGATGAAGTCTCCCCTGCTATT 
CCATCCGAGGACGGCAGAGCTGTCCAAGTGTTTGTCCCCCTCAATCCATCAGCGGAGCTG 
ACGGAAAGCGTCGAGAAGCTCTCTGAGACCTTGACCCAGCAAACGCCGGACTATGTGAGC 
ACCTATGTGACCGGACCGGCTGGGTTTACCGCTGATCTCAGCGCAGCTTTCGCGGGTATT 
GATGGGCTACTCCTAGCAGTCGCCTTGGCTGCCGTCCTTGTCATTCTTGTCATCGTCTAT 
CGCTCCTTCATTCTGCCCATCGCCGTGCTTGCCACCAGTTTGTTTGCGCTGACTGTAGCT 
CTATTGGTGGTGTGGTGGCTAGCTAAGTGGGACATCCTGCTGCTTTCGGGTCAGACTCAA 
GGCATCCTCTTCATTCTGGTCATTGGCGCCGCCACCGACTACTCATTGCTATACGTTGCT 
CGTTTCCGTGA^^GAGTTACGCGTTCAACAAGATAAAGGGATAGCCACAGGGAAAGCCATC 
CGGGCATCGGTGGAACCCATTCTTGCCTCGGGCAGCACTGTTATTGCGGGCCTCCTTTGT 
TTGCTATTTAGTGATTTGAAATCTAACTCCACGCTAGGTCCAGTAGCTTCGGTGGGCATT 
ATTTTTGCAATGCTTTCTGCTCTTACTCTGCTACCAGCCCTGCTGTTTGTATTCGGTCGG 
GTGGCCTTTTGGCCCAAGCGACCAAAATACGAACCTGAAAAAGCCCGTGCGAAAAACGAC 
ATCCCCGCCAGCGGGATCTGGTCAAAAGTGGCTGATTTAGTGGAGCAGCATCCTCGTGCA 
ATCTGGGTATCTACACTTATTGTGCTTCTCTTGGGTGCGGCTTTCGTTCCCACACTAAAA 
GCGGACGGTGTGTCCCAATCCGACCTAGTTCTGGGTTCCTCTGAAGCACGTGATGGCCAG 
CAGGCTTTAGGCGAACACTTCCCCGGTGGATCCGGCAGTCCTGCTTATATTATCGTTGAT 
GAAACACAGGCAGCACAGGCTGCTGACGTAGTCCTTAACAACGACAATTTCGAGACTGTA 
ACTGTAACTAGTGCTGACTCCCCCTCTGGCTCAGCCCCAATCACCGCTGACGGTATTGTG 
CCGTTAGGTTCTGGTACAGCTCCAGGCCCGGTAGTTGTAGAAGGGCAAGTCCTTTTACAA 
GCAACACTTGTCGAAGCACCAGATTCCGAAGAAGCTCAAAAAGCTATTCGCAGTATCCGC 
CAAACTTTTGCAGATGAAAATATATCAGCGGTAGTAGGCGGTGTCACTGCAACTTCCGTA 
GACACTAACGATGCCTCCATCCATGACCGCAACCTGATCATCCCAATTGTATTGCTGGTC 
ATTTTGGTTATirCTCATGCTGTTGCTGCGGTCTATTGTCGCACCACTCCTGCTAGTAGTC 
ACCACCGTGGTGTCTTTTGCTACTGCTTTAGGCGTGGCTGCTTTACTTTTCAATCACGTT 
TTCAGTTTCCCAGGAGCAGACCCCGCAGTACCTCTCTACGGATTTGTATTTTTAGTAGCC 
TTGGGCATCGACTACAACATTTTCTTAGTCACCCGAATCCGTGAAGAAACCAAAACCCAC 
GGCACAAGACTTGGAATTCTTCGAGGCCTGACAGTAACCGGCGGAGTAATTACCTCAGCT 
GGAGTAGTTCTCGCCGCAACGTTCGCAGCACTCTATGTCATCCCAATTCTATTCCTGGCA 
CAAATTGCCTTCATTGTCGCTTTTGGAGTTCTTATTGATACCCTGCTCGTTCGCGCCTTC 
TTGGTGCCTGCTTTGTTCTACGACATCGGACCGAAAATCTGGTGGCCGTCAAAATTGTCC 
AATC AGAAAT ACCAGAAGCAGC CTCAGC T A 

>RXA004 7 9-downstream 
TGACACACCAAJ\ATTCGCCTCTC 



>RXA004 97-upstream 

TGGAAACCCACi\ACCGGCACACACAAAATTTTTCTCATGGAGGGATTCACC 
>RXA004 97 
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GTGGCAAACGTCAACATCAAGCCGCTTGAGGACAAGATCCTCGTTCAGATCAACGAAGCA 
GAGACCACCACCGCTTCCGGCCTGGTCATTCCAGATTCCGCTAAGGAAAAGCCACAAGAG 
GCAACCGTTATCGCAGTTGGCCCAGGCCGCTTCGATGACAAGGGTAACCGCATCCCACTG 
GACATCAAGGAAGATGACGTTGTGATCTTCTCCCGTTACGGCGGCACCGAGATCAAGTTC 
GGTGGCGTGGAGTACTTGCTTCTCTCCGCTCGTGACATCCTCGC^ATCGTCGAGAAG 

>RXA004 97-downstream 
TAG GGGAT AAG T T CAT GGC AAAG 



>RXA004 98-upstream 

CCCGTTACGGCGGCACCGAGATCAAGTTCGGTGGCGTGGAGTACTTGCTTCTCTCCGCTC 
GTGACATCCTCGCAATCGTCGAGAAGTAGGGGATAAGTTC 

>RXA00498 

ATGGCAAAGCTCATTGCTTTTGACCAGGACGCCCGCGAAGGCATTCTCCGGGGCGTTGAC 
GCTCTGGCAAACGCTGTCAAGGTAACCCTCGGCCCACGCGGCCGTAACGTGGTTCTTGAT 
AAGGCATTCGGCGGACCTCTGGTCACCAACGACGGTGTCACCATTGCCCGCGACATCGAC 
CTTGAGGATCCTTTTGAGAACCTCGGTGCGCAGCTGGTGAAGTCCGTTGCTGTTAAGACC 
AACGACATCGCTGGTGACGGCACCACGACTGCAACTCTGCTTGCTCAGGCACTCATTGCT 
GAAGGCCTGCGCAACGTTGCTGCTGGCGCAAACCCAATGGAGCTCAACAAGGGTATTTCT 
GCAGCTGCAGA^AAGACCTTGGAAGAGTTGAAGGCACGCGCAACCGAGGTGTCTGACACC 
AAGGAAATCGCPAACGTCGCTACCGTTTCATCCCGCGATGAAGTTGTCGGCGAGATCGTT 
GCTGCAGCGATGGAAAAGGTTGGCAAGGACGGTGTCGTCACCGTTGAGGAGTCCCAGTCC 
ATCGAGACTGCTCTCGAGGTCACCGAAGGTATTTCTTTCGACAAGGGCTACCTTTCCCCT 
TATTTCATCAACGACAACGACACTCAGCAGGCTGTCCTGGACAACCCTGCAGTGCTGCTT 
GTTCGCAACAAGATTTCTTCCCTCCCAGACTTCCTCCCATTGCTGGAGAAGGTTGTGGAG 
TCCAACCGTCCTTTGCTGATCATCGCAGAAGACGTCGAGGGCGAGCCTTTGCAGACCCTG 
GTTGTGAACTCCATCCGCAAGACCATCAAGGTCGTTGCAGTGAAGTCCCCTTACTTCGGT 
GACCGACGCAAGGCGTTCATGGATGACCTGGCTATTGTCACCAAGGCAACTGTCGTGGAT 
CCAGAAGTGGGCATCAACCTCAACGAAGCTGGCGAAGAAGTTTTCGGTACCGCACGCCGC 
ATCACCGTTTCCAAGGACGAAACCATCATCGTTGATGGTGCAGGTTCCGCAGAAGACGTT 
GAAGCACGTCGCGGCCAGATCCGTCGCGAAATCGCCAACACCGATTCCACCTGGGATCGC 
GAAAAGGCAGAJlGAGCGTTTGGCTAAGCTCTCCGGTGGTATTGCTGTCATCCGCGTTGGT 
GCAGCAACTGMiACCGAAGTCAACGACCGCAAGCTGCGTGTCGAAGATGCCATCAACGCT 
GCTCGCGCAGC/IGCACAAGAAGGCGTTATCGCTGGTGGC 



>RXA005 65-upstream 

TGGAGCCTTGTCTTCCTCCAGCAATCCCACAACGGAGCAGGTTGGGATCCCGAGAAATGT 
TGTCATCATCTTGGCTGTATTAGTTTTTACAGCCTTTGTC 

>RXA00565 

ATGATGTTGAATGAGACTACTCTGGCAGTCGCGTTGCCGTCGATCATGGCGGACTTTGAC 
ATTGAGGCGAATACTGCGCAGTGGTTGCTCACTGGTTTTATGTTGACCATGGCTGTGGTT 
CTTCCAGCTACTGGTTGGATGTTGGAACGTTTTACCACTCGTAGTGTGTTTATTTTCGCC 
ACGGTGGTCTTCCTGATCGGTACTGTGACGGCTGCGTTGTCTCCTACTTTTGCGATTATG 
CTTGCAGCCCGCGTCGCTCAGGCGATTGGTACCGCTGTGATCATGCCGCTGCTGATGACT 
GTCGCGATGACCGTTGTTCCTCCAGAGCGCCGTGGCGCCGTCATGGGTTTGATTGCGGTC 
GTGATGGCCGTTGGTCCTGCTCTTGGACCTAGTGTGGCTGGTTTCGTACTCAGCTTGTCT 
TCGTGGCACGCGATTTTCTGGGTCATGGTTCCGTTGGTGTTTGTGGCAAGCCTGATCGGT 
ACCCTGCGTCTGACCAACGTCAGTGAGCCTAAAAAGACTCCTTTGGATGTTATTTCCTTC 
CTGATTTCCGCAGTGGCTTTCGGTGGCCTTGTGTACGCCTTGAGCTCGATTGGCATCATT 

ttgg7y\ggtgacagaagcgctttggtcgtgttggctgtcggcatcattgcgttggtggtg 
tttgtgtggcgccagattgccatgggtaagcaggataaggcgctgttggatctgcgtccg 

TTGGCGATTCGTGAGTACACCATTCCGCTGGTTGTGCTTTTGACGCTGTTCGGTGCGCTG 

ctcggtgtcatgaatacactgccgctctacctgcagggatccttgatggtcaccgccttg 
gtcgcgggtctagtgctgttgccaggtggtcttttggaaggtgtgctgtcgccatttgtg 
ggtcgaatttatgatcgtcatggtccacgcggactcgtgatcggcggtatgtcactcgtt 
gtgatctccctgtttgcactgtccaccgtcgat 
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>RXA0057 5-upstream 

GCATGTCCGGTTGCCGATCTATTTAAATACCAGGACAATTGCGTGCATGGTTGAAAGAGA 
CTTCACTATCCGACCAATCCGCGAGGGTGATTTCCCTCAG 

>RXA00575 

GTGAGGGACATCTACGAATTGGGCCTGGAGACGGGACATGCGACTTATGAGACTTCTGGT 
CCCACGTGGGACCAGTTCTCCCAATCTAAAATCATGGATACCGTCATGGTGGCGGTAGAA 
AACAACGACCCGGACTTCATCCTCGGATGGGTGTCTGCTGCTCCAATTTCAAGCCGACAG 
GTTTTCCATGGAGTGGTGGAAGATTCCATCTATATCCACCCCCAGGGCCAAGGCCGAGGA 
ATCGGCGGCGCTTTGCTCGACGCCCTTATCACCTACTGCGAAAGCAACGGCATCTGGTCG 
ATCCACTCCTGGATCTTCCCGGAAAACCTCGGTTCTGCGAAACTGCATGAATCGAAGGGC 
TTCGTGAAGGTGGGCACCATGCACCAAATGGCAAGGATGCCCTACGGCGAGATGGAAGGA 
CAATGGCGCGATTGTGATCTGTGGGAGTGCCTCTTATCCGTTCCAGAGCAAGCTCAAAGT 
TCC 

>RXA0057 5-downstream 

T AAAGC AAT T T AAAT C T GAG T T T 



>RXA00599-upstream 

GAACGATCGGCCCTTTGATTGAAGTCCCAGTATTAGTCGGATTGGTTTATGTCATGTTGT 
GGCT T GGACCAAAAAT C T TT AAAAAGGAGAATGCAGGAT C 

>RXA00599 

ATGAAATCAGTTTTGTTTGTGTGCGTCGGTAATGGCGGAAAATCACAGATGGCGGCGGCG 
CTGGCACAGAAGTATGCATCAGATTCAGTAGAGATCCATTCTGCTGGAACCAAGCCTGCA 
CAGGGGCTAAACC7U\TTGTCTGTGGAATCCATCGCTGAGGTGGGCGCTGATATGTCGCAA 
GGAATTCCCAAP.GCGATCGATCCGGAGCTGCTGCGCACTGTCGATCGTGTGGTTATTTTG 
GGCGATGACGCACAGGTAGATATGCCTGAATCTGCACAGGGCGCTCTTGAGCGTTGGTCA 
ATTGAGGAACCGGATGCTCAAGGTATGGAACGTATGCGTATTGTGCGGGATCAGATCGAT 
AACCGAGTCCAP.GCTTTGCTAGCGGGA 

>RXAO 0 5 9 9-downst r earn 
TAAGCGCCGAAAAAGGGGCATGT 



>RXA00 600-upstream 

CGGAGTTAATGAGCGGTAGGTGGATGGGTGCGGTCATGTCCGTCATTATATATTGACGCA 
CAT CG AT AT T G? AGG T AT T T T T AT AT CGG CAAAC AT C AAT 

>RXA00 600 

ATGATTGAAGGCTGGCTCATGACCCTTACTAAAGAGCATTCGACACCTCGAGCGGCTGGC 
TCAATGTCGTTTCTTGACCGCTGGTTAGCTGCCTGGATTTTCTTGGCTATGGCTGCTGGG 
TTGTTAATCGGCAAGGTCTTTCCAGGAATTGGGGCGCTTTTGAGCGCGGTGGAAATTGGT 
GGAATTTCCATTCCAATTGCTATCGGTTTGATCGTCATGATGTATCCACCTTTGGCCAAG 
GTGCGCTACGACAAAACTAAAGAAATCAGCACAGACCGCGCTCTCATGGTGGTGTCGATT 
ATGTTGAACTGGATCGTTGGACCAGCACTTATGTTTAGCCTGGCGTGGCTGTTTCTTCCA 
GATCAACCAGAGCTTCGCACTGGGCTAATTATCGTGGGCCTTGCGCGCTGTATCGCGATG 
GTTTTGGTATGGAGTGATCTCGCTTGTGGTGACCGGGAAGCAACTGCTGTGCTGGTTGCA 
ATCAACTCGGTGTTCCAGATCCTTATGTTCGGTGTGCTTGGTTGGTTTTACCTGCAGATT 
CTTCCCTCGTGGCTGGGATTAGACACCACGTCGGTGACTTTCTCTGTGGTATCAATCGTG 
ACTTCCGTTCTCGTGTTCTTGGGCATACCACTTGTAGCTGGAGTTTTATCTCGCGTCATT 
GGTGAAAAAACJ^GGGACGGCGCTGGTACGAGGACACGTTCCTGCCTAAGATTTCACCC 
TTGGCGCTGATTGGCTTGCTATACACAATTGTTCTGCTGTTTTCGTTGCAGGGGGATGAA 
ATCACAGCGCAGCCTTGGACAGTAGCTCGTCTTGCATTGCCGCTGCTGATGTACTTTGTG 
GGCATGTTTTTCATTTCCCTGGTGGTATCCAAACTGTCCGGGTTAACTTATGAGCGAGCT 
GCTTCCGTGTCTTTTACTGCAGCAGGAAACAACTTTGAATTAGCGATTGCGGTATCGATC 
GGAACCTTTGGTGCGACATCACCGCAGGCATTAGCTGGAACGATCGGCCCTTTGATTGAA 
GTCCCAGTATTAGTCGGATTGGTTTATGTCATGTTGTGGCTTGGACCAAAAATCTTTAAA 
AAGGAGAATGCAGGATCA 
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>RXAO 0 6 0 0-downs t r earn 
TGAAATCAGTTTTGTTTGTGTGC 



>RXA0 0605-uFstream 

AT AGG T AAC CC T C AT AAAAG GAAGG AAT GC T A 
>RXA0 0 605 

ATGTCTGAGAAGTCAGCAGCAGACCAGATCGTAGATCGCGGAATGCGTCCAAAGCTTTCT 
GGAAACACTACCCGCCACAACGGAGCACCAGTTCCATCTGAGAACATCTCCGCAACCGCA 
GGCCCACAGGGTCCAAACGTTCTCAATGACATTCACCTCATTGAAAAGCTCGCACACTTT 
AACCGCGAGAACGTTCCAGAGCGTATCCCTCACGCAAAGGGCCACGGCGCTTTCGGTGAG 
CTGCACATCACCGAGGACGTATCCGAATACACCAAGGCAGACCTGTTCCAGCCTGGTAAG 
GTCACCCCGCTGGCTGTTCGCTTCTCTACTGTTGCTGGTGAGCAGGGCTCCCCAGATACC 
TGGCGCGACGTCCACGGCTTCGCTCTTCGCTTCTACACCGAAGAGGGCAACTACGACATC 
GTGGGTAACAACACCCCAACCTTCTTCCTTCGTGACGGCATGAAGTTCCCGGACTTCATC 
CACTCACAGAAGCGTCTCAACAAGAACGGTCTGCGCGATGCAGACATGCAGTGGGATTTC 
TGGACCCGCGCACCTGAATCTGCACACCAGGTGACCTACCTGATGGGTGACCGCGGTACC 
CCTAAGACCTCCCGCCACCAGGACGGCTTCGGCTCCCACACCTTCCAGTGGATCAACGCT 
GAAGGTAAGCCAGTTTGGGTTAAGTACCACTTCAAGACCCGCCAGGGCTGGGATTGCTTC 
ACCGATGCAGAP.GCAGCAAAGGTTGCAGGCGAGAACGCTGACTACCAGCGCGAAGACCTC 
TACAACGCTATTGAAAACGGCGACTTCCCAATCTGGGACGTCAAGGTTCAGATCATGCCT 
TTCGAGGATGCAGAGAACTACCGCTGGAACCCATTCGACCTGACCAAGACCTGGTCCCAG 
AAGGATTACCCACTGATCCCAGTCGGTTACTTCATCCTGAACCGCAACCCACGCAACTTC 
TTCGCTCAGATCGAGCAGCTTGCACTGGATCCAGGCAACATCGTTCCTGGCGTCGGCCTG 
TCCCCAGACCGCATGCTCCAGGCACGTATCTTCGCATACGCTGACCAGCAGCGTTACCGC 
ATCGGCGCTAACTACCGCGACCTGCCAGTGAACCGTCCAATCAACGAGGTCAACACCTAC 
AGCCGCGAAGGTTCCATGCAGTACATCTTCGACGCTGAGGGCGAGCCTTCCTACAGCCCT 
AACCGCTACGACAAGGGCGCAGGCTACCTGGATAACGGTACGGATTCCTCCTCCAACCAC 
ACCTCCTACGGCCAGGCTGATGACATCTACGTCAACCCAGACCCACACGGCACCGACCTG 
GTTCGTGCTGCTTACGTCAAGCACCAGGATGATGACGACTTCATCCAGCCAGGCATCCTA 
TACCGCGAGGTCCTGGATGAGGGCGAGAAGGAGCGATTGGCAGACAACATCTCCAACGCA 
ATGCAGGGCATCTCTGAGGCAACCGAGCCACGCGTCTACGACTACTGGAACAACGTTGAT 
GAGAACCTCGGCGCTCGCGTCAAGGAGCTTTACCTCCAGAAGAAGGCT 

>RXA00 605-downstreain 

T AAGT C C T T CT GAT T T AAAAT GA 



>RXA0O 64 8 -upstream 

GTTTGCCAGCTATTGCATCTTGCACAAAATGTGTACCATACACATAATGTCATCGAGTCC 
TCCCGAATCAGCCACACCACAGATCAAATACGGCCTGCTG 

>RXA00 64 8 

GTGGTCACTCTCGCCTCAGCTGGTATCACTGTTTCCCTAGCGCAGACCCTGGTTATTCCG 
ATCATTGGTCGGTTGCCCGAGATCTTCAACACCACGGCTGCTAATGCCTCTTGGATCATT 
ACTGTGACGCTGTTGGTGGGCGCAGTGGCGACTCCTGTGATGGGCAGGCTTGCAGATATG 
TACGGCAAGAA/^GATGATGCTCATCTCACTTGTCCCGTTCATTCTTGGATCAGTGATC 
TGCGCTGTGTCGGTGGATTTGATTCCGATGATCATCGGCCGTGGTTTTCAGGGGCTTGGC 
TCTGGCCTGATTCCTCTTGGCATTTCTCTCATGCATGATTTGTTGCCCCGGGAGAAAGCA 
GGGTCTGCCATTGCTTTGATGAGTTCTTCCATGGGCATTGGCGGTGCACTCGGTCTACCG 
CTGGCTGCTGCTATTGCCCAGTTTGCGTCCTGGCGGGTGCTGTTCTGGTTCACCGCTCTG 
GTAGCGCTTACAGTTGGCGCGGTCATTTGGAAGGCGATTCCTGCTAGACCCAGGATCGTG 
AGGAGTGGCGGCTTTGATTATTTCGGTGCTCTCGGCCTTGCAATGGGACTTATCGCATTG 
TTGCTCGCGGTGTCCT^AGGGATCAGAATGGGGCTGGAGAAGTGCCCTGACCATTGGGTTA 
TTCGTGGCAGCGCTGGTGATTTTGGTGGGTTGGGGCTGGTTCGAAACCCGCCAGAAATCC 
CCTTTGATTGATCTGCGCACCACTATTCGGGCGACCGTGTTGATGACAAATATTGCGTCC 
ATCCTCATCGGTTTCACCATGTATGGAATGAATCTGATCCTGCCTCAGGTCATGCAGCTG 
CCTGTAATTCTGGGCTACGGTCTAGGCCAGAGCATGCTTCAGATGGGCATCTGGCTGATC 
CCGATGGGTCTAGGCATGATGTTGATTTCGAATGCAGGTGCAGCCATTAGCGCTGCTCAT 
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GGTCCTCGTGTGACGCTGACAATTGCGGGTGTTGTGATCGCAGTCGGTTATGCACTTACT 
GCCACAGTGTTGTTCACTATCGGCAACCGCACACCGGGAGGAGATGCAGACAACGCACTT 
ATTTTGACCACCCTGGTGCTGTTCTCAGTGTGTAGTCTCGTGGTCGGTATCGGCATTGGC 
CTGGCATTTGGTTCCATGCCTGCCTTGATCATGGGTGCCGTACCAGCCACGGAGAAAGCC 
GCAGCGAATGGTTTCAACTCTCTTATGCGTTCACTGGGCACCACCGGCTCATCAGCTGTC 
ATCGGTGCAGTGTTGGCCGGAATGATGAGTGGCGGAGTACCCACCTTAGGGGGATTCATG 
ACCACTCTGATCATCGGATGCTGCGCCGCGCTTGTGGCTGCGGTCATCTCCTATTTCATC 
CCCACCACAACCACTGTGGTGGAAGCAAAA 

>RXAO 0 54 8-downst ream 
TAATCCCGGCAGCGACTCGACCA 



>RXAO 07 6 4 -upst ream 

TACTGCGTCGGATCCGCTGATGCTTGCAGAATCGGACAGTGATGGGCCGTCTGCGCCTGC 
ACCTGGGACGACTGGATTATTAGGGGTGGAATTTTCGCTC 

>RXA0 07 64 

ATGACACTCAAGACTAGCGTTTTGGCACTACTCTTAGATAACGTGCATGTTCTTCTGATT 
GCGAATCCTGAGTCGACCACGCAGACGCAGAAACTTTTCCGTCGTGTGGTGCCTGCGTTG 
ATGGCGCTTGATGGTGTGTCGCTTGAAGCGAGGTTTACGCACTATGGAGGCCATGCGGAG 
GAAATGGTTGCGGGTTTGACGGTGGATGATTTTGATGTGATTATCCCCGCGGGTGGGGAC 
GGCACCGTCAACGAAGTGATAAATGGGTTACTTGGGTCGGCGGAAGGTGATTTTAGAAAC 
CTTGAGGATTTGCCGGCGATTGCGGTGTTGCCAACGGGGTCTGCCAATGTGTTTGCCCGT 
GCGCTTGGTTACCCCACTGACCCGTATGCTGCCGCTGATGCCCTGGTGGAGTTGATTCGG 
AAGAACCACACCAGAACTATCACCTTGGGTACGTGGAAGGGTGATGATCAGGGGACTCGT 
TGGTTCGCGGTTAATGCTGGGTTTGGTATTGATGCGGATGTTATTGCCAGGGTCGAACGG 
GCGAGATCTTTCGGCTTTGCGGCTTCACCGTTGTTGTATCTGCAGGTGAGTCTTCGGGCG 
TGGGTGAAAACTCAGATTAAGCCACCGAAAATTACCGTGGAGGCGGTGGACAGCAAAGGG 
CACAAATTGCAJlAAAGAGGAAGTGCCAATGCTGCTTGCCTCGAATACCAATCCGTGGACT 

tttttgggtccgcttcctgtggtgacaaatccgcagaattcttttgacacaggtctgggg 
ctttttggcttgactagtgtgcgaggattcgggggagtggcagcgatgatgcacctgatt 
ggcgtggggcatggtcggaagttggagaagttgatcgctaagcgcaccattgcttttgat 

GATGCGGAGAA/iGTAACGCTCACGTGCGACAGCGATCAGCGTTTCCAAGTTGATGGTGAG 
TATGAAGGCAA?lCCAACAAAGGTGGTGTTGGAATCAATCACTGATGCGGTGCGAGTGTAT 
GCGCCGAAGACGCATCCGACACCGCCGATCATGAATTGGGCTGTCCATTTGTTTAAGCAC 
GTCCGTGATTTCCTCCGGGTGCGCACGTTTGGCATC 

>RXAOO 7 64 -downstream 
TAGGATTCATCGGAGTTTTCTTC 



>RXA008 03-upstreani 

TCATCCTTCCTTAGCTCGCGTGAGCTTCCCAAGCGTAAGCACCCCCGTGTGAGGGCATAA 
CGGCCGTTCTGTTAAAGATTGGTCTGGCCATTTCCTCCAT 

>RXA008 03 

ATGGGGGTGTCCGCGCTTAACATGTCTGACATGGTGGCGAACAAACGGGCACAGCGTAAA 
GTCTGGCTAGCGGTAGCTTTATCGGTCTTTACGGTCGCGTGGGGTGGCAATGAATTCACT 
CCCTTGCTGGTGTTTTACCGAGGTGAAGGGTTCTTTAGCAACCTGTTCATCGACCTTTTG 
CTGGTGTTTTATGCCATCGGAGTAGCGGTAGGTTTGCTGGCAGCTGGTCCTTTATCTGAC 
CGCTATGGCCGACGTGCCGTCATGTTGCCTGCGCCATTGATCGCGATCTTGGGTTCCGCG 
TTGATTGCCTCGGGTGAAGAAACCGCCATCCTGATTGCCATTGGTCGAGTGCTGTCGGGA 
ATTTCGGTGGGCATGGTGATGACAGCGGGAGGTTCCTGGATTAAGGAGCTTTCATCGTCG 
CGGTTTGAGCCAGGGGTGAAAACCAGTGCTGGTGCAAAACGCGCATCGATGTCTTTGACC 
GGTGGTTTTGCGCTCGGCCCAGCGCTTGCTGGTGTGATGGCACAGTGGCTGCCACAACCT 
GGACAGTTGGCATATGTTTTGCACATTATTCTCACTCTGATTTTGTTCCCGTTGCTTATT 
ACA 



>RXA00810-upstream 
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TCGGCGTTCGTTCAAGAAACGGCCAGATGTTGCTGTTCGAGCTCATGCAAGAGTGGAACA 
TCGAACCCGGTAGTAATTCCAATCAGTAAAGGTAAGACAA 

>RXA00810 

ATGGCACAGGGCACTGTTAAGTGGTTCAACCCAGAGAAGGGCTTCGGCTTCATCGCTCCT 
TCCGACGGATCCGCTGACGTTTTCGTCCACTACTCCGAGATCGAGGGCAACGGCTTCCGT 
ACCCTCGAGGAGAACCAGCTCGTCGAGTTCGAAATCGGCGAGGGCGCTAAGGGCCTTCAG 
GCTCAGGCTGTTCGTGCAATC 

>RXA00810-downstream 

T AAT T G C AT C T G AG T T C G AAAC C 



>RXA0082 9 

TTGGATGAGCCCACCACAGGCCTGCACCTCGCTGATGTGAAAACCTTGCTGGATCTTTTT 
GATCAACTGGTTGATGACGGCAAGTCTGTCATCGTCATCGAACACCACCTCGGCGTGCTC 
GCTCACGCTGACCACATCATTGATGTCGGCCCTGGTGCAGGTTCTGATGGTGGCTCGATT 
GTATTCGAGGGCAGCCCCGCGGAACTCATCAAAACTGATACTCCAACAGGACGCCACCTT 
AAAGC T TAT GT AGAT 

>RXAOO 8 2 9-downstream 
TAGTTTCTTATGGAAAACCCTGG 



>RXA008 34-upstream 

TGTTTTAGCCATGGACCCCATACTAGGGAGAGTTTTGTTTTGGTGCTAGAAAAGGTTCAC 
CAAGCGCGAACAGGCCTATGCAAACGGTACGATATGACAC 

>RXA0OB34 

ATGCAAAAAGCTGATTCCCATGATTGGATTTCGGTCCACGGTGCGAATGAAAACAACCTC 
AAAAATGTGTCGGTGCGCATCCCTAAAAGGCGTCTCACCGTGTTCACGGGTGTGTCGGGA 
TCTGGCAAGTCCTCGCTGGTGTTCGGCACAATTGCTGCGGAATCACGCCGGTTGATCAAC 
GAAACCTATAGCACTTTTGTGCAAGGTTTCATGCCGTCGATGGCAAGGCCCGATGTTGAC 
CATTTGGAAGGCATCACCACGGCGATCATCGTCGATCAGGAGCAGATGGGCGCAAACCCA 
CGGTCTACGGTGGGTACCGCAACTGATGCCACCGCGATGTTGCGCATTTTGTTTTCCCGA 
ATCGCGGAACCTAACGCGGGTGGCCCGGGAGCTTATTCCTTCAACGTCCCCTCTGTTTCC 
GCATCCGGCGCCATCACGGTGGAAAAGGGCGGAAACACCAAGCGGGAGAAAGCTACCTTC 
AAACGCACGGGTGGCATGTGCCCAGCGTGCGAGGGCATGGGCAGGGCCTCAGACATCGAC 
CTCAAAGAGCTTTTCGACGCCTCCCTCTCCCTCAACGACGGCGCCCTGACCATCCCCGGT 
TACACCCCAGGTGGATGGAGTTATCGGATGTATTCAGAATCGGGCCTTTTTGATGCTGCC 
AAG C CG AT T AAGGAT T TC AC C G AGG AAG AAC GO C AC AAC T T C C T T TAT CT T GAGCC CAC C 
AAGATGAAGATCGCTGGCATCAACATGACCTATGAGGGTCTTATCCCCCGCATTCAGAAA 
TCCATGTTGTCTAAGGATCGCGAAGGCATGCAGAAGCATATTCGTGCGTTCGTGGATCGA 
GCGGTTACCTTCATTCCTTGCCCTGCGTGTGGTGGAACTCGATTAGCGCCACATGCCTTG 
GAGTCCAAGATCAATGGCAAAAACATCGCTGAGTTGTGCGCGATGGAGGTCCGTGATTTG 
GCCAAGTGGATCAAAACGGTGGAAGCCCCCTCGGTTGCTCCCCTGCTCACCGCACTGACT 
GAAACCCTGGATAACTTCGTGGAGATCGGTTTGGGCTATATCCAACTCGATCGCCCCGCT 
GGCACGTTGTCTGGTGGTGAGGCACAGCGCACCAAGATGATCCGCCATTTGGGCTCTGCA 
TTGACTGACGTCACCTATGTTTTTGATGAACCCACCGCCGGTTTGCACGCCTACGACATT 
GAACGCATGAACAAGTTGCTGCTCGATCTTCGCGATAAAGGCAATACCGTTTTAGTCGTG 
GAGCACAAGCCGGAAACCATCGCCATTGCAGATCATGTGGTGGACCTTGGGCCAGGTGCA 
GGCGCGGGTGGAGGTGAAATTCGGTTTGAGGGGAGCGTCGACAAGCTTAAAGACAGCGAC 
ACCGTGACTGGCCTCCATTTTAATGACCGGGCGTCATTGAAGGAATCCGTGCGTGCGCCG 
CATGGCGCCCTGGAGATCCGCGGGGCCGATCGA/yVTAATTTGAACAATGTGGATGTCGAT 
ATTCCGCTCGGCGTGTTCACGGCGATTTCCGGCGTTGCAGGTTCGGGTAAGTCCTCGTTG 
ATT 



>RXA0084 3-upstreairL 

GCCCTGATGCGi^AACCGGCGCCAACAATGATGCCGACGAAGGCAAATGCCACTCTTAGGA 
TTTGAATAATCATGGAACAAACCTTAGTAGGCTCAACGTT 
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>RXA008 43 

ATGAAAGTCACGATTTTCCATAATCCGCGTTGTTCCACATCCAGAAATACCCTCGCTTAC 
CTCCGCGACAAGGACATTGAGCCTGAAATTGTTCAGTATCTCAAAGACACGCCCACCGCT 
TCCGAGCTCAAi\GAACTATTCAATACGCTGGGAATTCCAGTCCACGACGGCATCAGAACC 
CGCGAAGCTGAGTACACAGAACTGGGCCTGTCACCAGAAACACCTGAAACTGAGCTTATC 
GACGCCATCGTTGCCCATCCCAGGCTCCTTCAGCGTCCGATCGTGGTGACGGCCAAAGGC 
GCGCGCATTGCGCGCCCCAAAATCGACGTCATTGACAGCATCTTG 

>RXA008 4 3-downstream 
TGACAACATTTTGTAGAGCAACC 



>RXA008 58 -upstream 

TTTTGTTTTTCAGATGCATGTTAGATGCGTTGAGGGACAAGGGTGGGGGAGACCTCCGGT 
TCTTAAATTGTCTAACCAAGAACCGGAGGTTCTTTTTGTC 

>RXA008 58 

ATGGAAGTAAACTTAGCCACATGGCTAATCACTATCGCAGTGATTGCTGGCTTCTTCATT 
TTCGATTTCTATTCCCACGTCCGCACCCCACACGAGCCCACTATCAAAGAATCCGCATGG 
TGGAGCCTCTTCTACGTAGCCCTCGCCTGTGTTTTCGGCGTGTTCCTCTGGTTTGCTTGG 
GGCGAGCCAGGTAACCCACACCAGCACGGCATTGAGTTCTTCACCGGTTACGTGACAGAG 
AAGGCGTTGAGTGTTGATAACCTCTTCATCTTCGCGCTGATCATGGGTTCTTTCAAGATT 
CCTCGCAAGTACCAGCAGAAGGTTCTGCTCATCGGTATCGCGCTGGCACTGGTCTTCCGC 
CTGGCATTCATCCTCGCAGGTGCTGCAGTTATCGAAGCCTGGTCCGATGTCTTCTACATC 
TTCTCCATCTGGCTGATCTACACCGCTGTGAAGGCTCCTGTGCACGAG 



>RXAO 08 8 6-upstream 

TAAGTATGTTGGTCGTGTGCTCGCTGGCGAATAGCTGCGGGTATAGTTGGCCATTTGTTT 
TGATTAATCTGTTTAGAAGCTAAAGGAAGTATCACCCACC 

>RXA008 8 6 

GTGGCACGTGACTATTACGGCATTCTCGGCGTCGATCGCAATGCAACCGAATCAGAGATC 
AAAAAGGCATACCGAAAGCTTGCCCGCAAATACCACCCGGACGTAAACCCAGGTGAGGAA 
GCAGCGGAGAA^^TTCCGCGAGGCTTCTGTTGCGCATGAGGTACTCACTGATCCGGATAAG 
CGCCGCATTGTTGATATGGGCGGTGACCCAATGGAGCAAGGCGGCGGAGCTGGCGCTGGT 
GGCTTCGGTGGAGGCTTCGGCGGCAGCGGTGGACTGGGCGATATCTTCGATGCCTTCTTC 
GGCGGTGGCGCGGGCGGTTCCCGTGGACCACGTTCCCGCGTGCAGCCAGGCAGTGACACC 
TTGTGGCGCACCTCCATCACCTTGGAAGAGGCTTACAAGGGCGCTAAGAAAGATCTCACC 
CTTGACACCGCAGTGCTGTGTACCAAGTGTCATGGTTCTGGATCTGCATCCGACAAGAAG 
CCTGTTACCTGTGGCACCTGTAATGGCGCTGGTGAAATTCAGGAAGTGCAGCGCAGCTTC 
CTGGGCAACGTCATGACGTCCCGCCCATGCCACACCTGCGATGGCACCGGTGAGATCATC 
CCAGATCCTTGCACTGAGTGTGCAGCAGATGGTCGTGTGCGTGCTCGCCGCGACATCGTG 
GCCAACATCCCAGCTGGCATCCAGTCCGGCATGCGCATCCGCATGGCAGGCCAAGGTGAG 
GTTGGCGCTGGTGGCGGTCCTGCGGGTGACCTCTACATTGAAGTCATGGTGCGCCCGCAC 
GCCATCTTCACCCGCGATGGCGACGATCTGCACGCCAGCATCAAGGTTCCAATGTTCGAT 
GCAGCGCTTGGCACCGAATTGGACGTGGAATCCCTCACCGGCGAAGAGGTGAAAATTACC 
ATCCCTGCAGGTACTCAGCCCAACGATGTGATCACCTTGGATGGTGAAGGCATGCCGAAG 
CTGCGCGCAGA?VGGCCACGGCAACCTCATGGCGCATGTCGATCTATTTGTGCC7\ACCGAT 
TTGGATGACCGCACCCGCGAATTGCTTGAAGAAATCCGCAACCATCGCAGCGACAACGCT 
TCCGTGCATCGCGAAGGCGGAGAAGAATCCGGTTTCTTTGACAAGCTCCGAAACAAGTTC 
CGCAAA 

>RXA008 8 6-downstream 

T AAT G T C AC T GC GAG TAT T TAT C 



>RXA00 900-upstream 

GTGCGGTGGCTGCGCTGGTCGCTAGTGTGGTGTGCGCGCTGGCGCCGTCGATAAGCGTAT 
TAGTGATCGCACGCCTGGTGCAGGGGCTTGGCGGCGGTGC 
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>RXA00 900 

GTGCGTGGTATTGCGCGCGCGATCGTGCCAGACCTTGAACGCGGACAAAAGGCTGCGCAC 
GCCTTTGCACTGCTGATGATTATTCAGGGAATTGCTCCCGTGGTAGCTCCGCTCATTGGT 
GGTGTGCTGGTCGGGCCTTTTGGCTGGCGGGGAATTTTCTGGGCACTTGCACTGGTGAAT 
TTTGCGCAGCTGCTTGTTGCTTTGCTGCAGATTAAGGAGTCGAAGCCAGTTGAAGAGCGT 
ACCGCAGCAGGACTTGGCGGAATGCTGTCCAACTATGTCTTTGTGCTGAAGAATCCTCAA 
TTTTTGGCATATGTATTCACATTGGGGCTGTCTTTTGGGGCGATGTTCTCCTACATTTCG 
GCGTCGCCGTTCGTGCTGCAGAATCAAATGGGCATTCCGGTACTGCTGTATTCCATTATT 
TTCGGAGTGAATGCTTTTGGTTTGATTGTGGGCGGAATGGTCAATAGGCGACTTCTGCAG 
CGGATTCATCCi^CACCGCATCATGCAAACTGTGCTGGCCAGTTTTACTGTGCTGTGTGCG 
CTTTTGCTGATTGAAGTGCTGTTTATTAATTGGATACCGCTGTTCCTGTTGCTGCTGTTT 
CTTATCGTTTCCCATATTCCGATGGTTATGGCTAACGCGACAGCTCTGGGAACTGAAGTG 
GTGCGAAGCAGGGCGGGATCGGGTTCTGCAATTTTGGGTTTCGTGCAATTCACGATGGGT 
GCTTTGGTGAGTTCACTGGTCGGATTAGGCTCTGATAAGGCTTTGACTATGGGAATCGCA 
ATGACTGCTTGTGCACTGCTGGCGTGTGGGTGTGCGTACCTGGCAGGTCGAAAAGGTATT 
CCAGAAATGAAG 

>RXA0 0 900-downstream 
TAGCTCTAGGTGGCGTTTTAAGG 



>RXA00901-upstreain 

AC C T GAAT G AAPAT T T C T AAT T AAAAAT ACC CC CAAATC T T C GAT AT AG AT AC AC GAGAC 
AGTGATGCAGAPAAAACAACAGCTGAGCACCGCCCTGATT 

>RXA0 0 901 

ATGGGATTGGCATTATTGTCAGCCAGCTCCGCGCTAGCGACTGATATGTATTTGCCGGCA 
ATGCCTGGTATTGCGGAAGATTTGGGGACAACTGCACCGATGGTGCAGTTAACTCTTTCT 
TCCTTTATGGCTGGAATGGCGATTGGCCAATTGATCATTGGTCCTTTGTCGGATCAATTG 
GGAAGGAAAGGCCTGCTCGTTGCAGGTGCGGTGGCTGCGCTGGTCGCTAGTGTGGTGTGC 
GCGCTGGCGCCGTCGATAAGCGTATTAGTGATCGCACGCCTGGTGCAGGGGCTTGGCGGC 
GGTGCGTGCGTGGTATTGCGCGCGCGATCGTGCCAGACCTTGAACGCGGACAAAAGGCTG 
CGCACGCCTTTGCACTGC 

>RXA00 901-downstream 
TGATGATTATTCAGGGAATTGCT 



>RXA00 981-upstream 

AACCAATGGCTGGGTACTGATGTGGTGATCAGTGCCCAGTTTCTTCTTTCTACTAGTGTC 
GGATAGAAGTACCC CCAGTC CAGAAT GAAGGT CACCACCA 

>RXA00 981 

ATGTCAGAGAATTTGCCAGCGCCCGAGAATCTCCTGGACGCCGAGAGAATTCAGATGATC 
AAGAACTTCCGCAACGAATTAACGGGGTTCATGCTCAACTACCAATTTGGCATTGATGAG 
ATCCTGACCAAGATCAACATCCTGAAAACTGAATTCAGCCAGCTGCACGAATACGCACCT 
ATCGAGCACGTATCTTCACGATTGAAGACACCAGAAAGCATCGTCAAAAAGGTCATCCGA 
AAAGGAGACGAGCTCTCCCTCGCAGCTATCAAAGACACAGTGTTTGATATCGCAGGCATT 
CGAATCGTCTGCAGTTTCCTCAAAGATGCCTACGCAATCGCCGATATGCTGACCAACCAA 
AAAGACGTCACGGTCATCGAGGCCAAAGACTACATCGCTAACCCAAAGCCGAACGGCTAC 
AAGAGTTTGCACCTTATCCTCCAAGTGCCTGTCTTCCTGTCTAACTCCGTGGAAAAGGTC 
AATGTTGAAGTCCAGATCCGCACCATTGCCATGGACTTCTGGGCAAGCCTCGAGCACAAA 
ATCTACTACAAP.TTTGAACAAGAAGTTCCTCAGTCAATCCTTGATGAGCTCAGTGAAGAT 
GG AAAGAAT CC ACG G GGAAG T G AAGT CAC T 

>RXA00 981-downstream 
TAAACCTCCAGTTGAAACCACTG 



>RXA00993-upstream 
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GCTGAGCTAGTGCTTTTGCGACACACCTCTTGCGAATGTTGATTAGGTTAGGCAAGCCAT 
ATTTACAGGGTGTTGTGAAAGCATAAGGGAGCAAGGAAAC 

>RXA00 993 

ATGGGCAAGGGATTTACCGGCGCTATTTTGACCGTCATGGGCGTGAAATCGCATATCGCC 
ACCACCACGGGPAAAACCGTGATCAATGACCGCATGGTGACCATTCATTTTCATTCCGAG 
ACGCTGCTCAACACGGAAGGTGAAGTCCCCGGCGATTGGCTGCGTCTGTGGTTCCCGCAC 
GAGAGCCGACCTGGAAAGCTCTACCAACGCGCCTACACCTTGACCAACGTGGATGCCGAT 
GCCGGTACCTTTGACCTGGCTTTTGTGCTGCACGAGCCGCTGGGGCCCGCCTCGGCGTGG 
GCGACGCGCTGCGAGGCCGGGGAAAGCCTGGAAGTCATGCGCTACCCAGGAATTCCGTTC 
GCCATCCCAGATCCAGCGCCGCGTGGCTTCCTTTTCCTAGGCGATCTCACCTCTTACCCA 
GCGATCTGCTCGATTCTGGAGACCTTGGACGGTGAAATCCCTGCGACCGCGTATCTTATC 
GCCCACGATCCACTTGATTACACCTTCGATTTTCCCCAGGGCGAGCACATCACCGCGCAG 
TGGATTTCCAACGAACAATCCTTCATTGATCACATCGCTGACACGGATTACACCGATTTT 
TATACCTGGATCGGCGCGGAATCCTCCGAAACCCGT 



>RXA00 995-upstream 

GTCGGATCATCTGGAGGGGAACACCCACACGCCTTCTAGAAGATACAGGCAAAAGCTCAT 
ACGAAGATGCTTTCTTGGCTGCCATTGACGGGGTAAGGTC 

>RXA00 995 

ATGAACCCTCACTATCTGCTTGCCACGGTCAAACGAGTCCTGCTGCAGCTGAAAGCCGAT 
AAACGTTCCATCGCGCTGATTCTTCTAGCACCCGTGGCGTTGATGTCGCTGTTTTATTAC 
ATGTATTCCTCCACACCGGCAGGCACCCAGCTGTTTAAGACCATTTCCACGGTCATGATC 
GCAGTGTTCCCCTTGATGCTCATGTTTTTGATGACGTCGGTGACGATGCAAAGAGAACGC 
AACGCTGGAACGCTCGAGCGCTTGTGGACCACGAACATTCACCGCGTTGATTTGATCGGT 
GGCTACGGGGTGGCCTTCGGCATCATGGCGGTGGCGCAATCTTTGCTCATGGTGCTCACC 
CTTCGGTATCTCCTGGGTGTGGAAACCGAATCGGAGTGGTGGATTTCTACGCTCATTGCT 
GCGATCACCGGTCTTATCGGAGTGTCTCTTGGCCTGTTGAGCTCTGCGTTTGCCAGCACT 
GAGTTCCAAGCTATCCAAACGCTGCCGTTGCTTATTTTGCCCCAGTTCCTATTGTGCGGT 
TTGCTGATCCCACGGGATGATCTGCCGGATGTGTTGCGCTGGGTTTCTAATGTGTTGCCG 
CTGTCCTATGCAGTTGATGCAGCGCTTGAGGCCTCACGGACGGGAATCGGACAGCAAGTA 
GTGGTCAACATTGCCATCTGCGCCGCGTTTGCCGTGAGCTTCCTGCTGGTGGCGGCGCTA 
TCGATGCCGAG?ATGACCCGC 

>RXA00 995-downstreain 
TAGATTACTCTTCCAGCGAGGTG 



>RXA00 996-upstream 

ATCTTAAGCCTTTTGTCCAAGGCTCTGAGTTCTTAGTGGCGGTATTTACCAAGAAGTAAC 
ACCTCTATCTTGCACCTGATCTGGCGTAGACTCATAAGTT 

>RXA00 996 

ATGAGCACCGTPACGGCAGTGCAGGTCAACGGCCTAAAAGTTTCCATATCGTCCGGTTTT 
T C AC GC AAGAAi^ AC AAAAAC GAT CTTGCATGATCTC GAT T T C ACC G T AGAGAC CGGAAAG 
ATCACGGGATTGCTGGGGCCATCGGGCAGCGGCAAGACAACTTTGATGCGCGCGATTGTG 
GGAGTGCAAAACTTCGACGGCACCCTTGAGGTGTTTGATCAGCCCGCAGGTGCTGCCTCT 
CTGCGCGGGAAPATCGGCTATGTCACCCAAAACGCCAGCGTATATCACGATCTGTCGGTG 
ATAGAAAACCTCAAGTATTTCGGGGCTCTGGCTAAAGGAACCTCCACTCCACGCACCCCG 
GAAAAGATTCTGGAGGTCTTAGACATCGCAGATCTTGCTCAACGCCAAGTATCAACACTA 
TCTGGTGGGCAGCGCGGCCGAGTCTCCCTTGGATGTGCGCTTATTGCCTCACCAGAACTC 
TTGGTGATGGATGAGCCAACCGTGGGTTTGGATCCCATTACCCGGCAAGCACTGTGGGAA 
GAGTTCACCACCATCGCAAAAGCAGGTGCTGGAGTGGTTATCTCCAGTCACGTGTTGGAG 
GAAGCCGCGCGGTGCGACAACCTCATTTTGTTGCGTGATGGTCGGATCATCTGGAGGGGA 
ACACCCACACGCCTTCTAGAAGATACAGGCAAAAGCTCATACGAAGATGCTTTCTTGGCT 
GCCATTGACGGGGTAAGGTCA 

>RXAO 0 99 6-downstream 
TGAACCCTCACTATCTGCTTGCC 
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>RXAO 1 0 1 0 -upstream 

GTGCCAAAGCGTTTCCTGTAAAACGCATAACCCCGAATACCCCCTGTTTCCAGATCCAAA 
AAAAGATCTGGCAGGGGGTTTAGGCATAGATTAGGAACTT 

>RXA01010 

ATGAAGAAACTGCAAATGCCGGCCATTTTGGTCGGAGGCTTTGTGGGGCCGTTTACTGGC 
CAAGCTCTATCAGTGGTCTTGCCGGAATTTGCAGACACCTTTGATATCAGTGTCAGCCAG 
GCAGCGCTGACCATGACCGCATACTTGTTGCCCTTTGCCACCATGATGTTGTTTTCGGGG 
CGCATCACCAGPAAGATCCATCCGCATAAGGTGGTGCAGGCGGCTTATATTGTCACACTG 
CCACTTGCGCTGTTGCTCCTAGTTACACCATCGTGGGGGCTGTTTATGGCTGCGTATGCC 
ACGATTGGTATCGCTAATGCATTTACCACTCCGGTGCTGCAAATTATGTTGCGTGAGCTT 
GTTCCGCCGCGTTCTTTGGGTAAGGCATTGGGCACCTATGCTGCGATGCAATCACTCGGC 
ATGTTGTCGGCGCCACTGATCGCAGGTGTGTCTTCGGTGGTGTCGTGGAGGTTGACCTTC 
CTGGTCACTGCAGCAGCGTCACTGTTTATTTTGGTGGCGCGACTCCCCGTTGTTCCACCA 
CCATCAGCATTGAAGCAAAACGTTAGTGGCAAGGTGCAGTGGGGACCGACCATCATCCAC 
ATGGTTTCCGGCTTTGTGGTGGGCATCGGCATCATCGGCATTGGATTCATGACATCGCTG 
CACGTTGGCGAGCAATTCGGACTTAATACTGCAGCGCGTGGTTTGGTGGTCATGTGTGGT 
GGCCGGGCTGCGTTCTTTGCCTCCCGCAAGATAGGCGATTTGGCAGACAAA 



>RXA01051-upstreara 

TGCGACCCAAGATACTCTCGGGCAAGCTCTTCGTTGTTCGTTAAAGATTTTGAGGAAACC 
TAACAGTGAACACACAGGCCATCCCCCTAGGGTTGGCCAT 

>RXA01051 

ATGTCAACCATTCACGCCTCCGGAATCCAGGCTCCACAAGTGCCACACGGTTCCCACCAT 
GCCCCGCCACAPAAGGACGAATCAGTGAAGAAGAGCTTCAATGCCTCTTCTTTACTGTTC 
GCGTTTTCCTTCGGCGTGTACCTGGTGCTGCTTGTGATGATGACACTTCTTAAAAGTCGC 
CTTTCTTTAGGCGGACTGTGGAACACAGJiAGCACACCAATACAGATCCATCGACTTAGAG 
CTTTTCAACGGCTTTGCTGATCCACCAATTTGGTGGGGGCCTTGGACCAACACTTTTGGC 
AACATCGCACTGTTCATGCCATTTGGGTTTTTCCTGTACAAAATGCTCCGTAGATTCAAC 
CATCGATTCCCCTTCGTAGAAACCATCCTGTTTGCCAGCGTCACCAGCCTCAGTATCGAA 
GTTCTGCAATGGGTGTTTGCTATTGGATATTCAGATGTCGATGACCTGTTGTTTAATACG 
ATCGGCGGACTCATTGGAGCATCCGTAGCAGCGCTTGTCTCGCTTAAATCCTCCAAGGTA 
GTCAGCGGAATCATCATGGGCGGTTCACTATCTGTGATGGCGATGATGATGTATTCAAGT 
TTTATCGCC 

>RXA01051-downstream 
TAGAAGGTTTCAGCAGTTCCGCT 



>RXAO 1 0 5 2-upst ream 

TATGGCCAACCCTAGGGGGATGGCCTGTGTGTTCACTGTTAGGTTTCCTCAAAATCTTTA 
ACGAACAACGAi^^GAGCTTGCCCGAGAGTATCTTGGGTCGC 

>RXA01052 

ATGGACACAAA^.TTAGGCGCTGAATTGGGTACTGAATTTGATCTCATTGTTGTTGGTTTC 
GGCAAAGCAGGCAAGACTATCGCGATGAAACGCTCGGCAGCGGGGGATAAGGTCGCACTG 
ATCGAGCAGAGTCCACAGATGTATGGCGGTACCTGCATCAATGTAGGTTGCATCCCCACG 
AAGAAGTTGTTGTTTGAGACTGCAACGGGCAAGGATTTCCCGGATGCGGTTGTGGCGCGT 
GATCAGTTGATTGGCAAGCTGAATGCCAAGAATCTTGCGATGGCCACAGACAAGGGTGTC 
ACCCGTCAT 

>RXA01052-downstream 
TGATGGAAAAGCTACGTTTACAG 



>RXA01053-upstream 

TTGCGATGGCCACAGACAAGGGTGTCACCCGTCATTGATGGAAAAGCTACGTTTACAGCT 
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AGCCACGAAATCACAAGTAACTTCAGGTAGTGACACTCTT 
>RXA0105 3 

GTGCTGTATGCGCCAACGATTGTGATCAACACGGGCTCCACGCCGGTCATCCCCAATGTC 
CCAGGCACCGACAATCCGCATGTTTTTGATTCCACTGGCATTCAGCACATTTCGCCCCTG 
CCGAAGCACCTCGCGATCATCGGCGGTGGCCCCATCGGTTTGGAATTTGCCACGCTTTTC 
AGTGGACAAGGCTCCAAAGTCACCATCATCGACCGTGGTGAATTGCCGCTGAAAAATTTC 
GACAGGGAAGTAGCGGAGCTGGCCAAAACCGACCTGGAGGCCCGCGGAATCACCTTCCTC 
AACAACGCTGAi^iCTCACCGGATTCAGCGGTGACCTCACCATCGCGCTCAAAGACCACGAC 
CTCCTCGCCGACGCCGCACTTTTTGCATCGGCCGACGCCCGGCACCGACGGGCTCGGCCT 

>RXA01053-downstream 
TGAACAGGCGGGCATCAAAACAG 



>RXA01 054 -upstream 

GACCTCCTCGCCGACGCCGCACTTTTTGCATCGGCCGACGCCCGGCACCGACGGGCTCGG 
CCTTGAACAGGCGGGCATCAAAACAGGCACGCGTGGGGAG 

>RXA01054 

GTGCTTGTCGACGCCCACCTCCGGACCAACATCGACGGCATCTTCGCTGTAGGTGATGTC 
AATGGCGGCCCGCAGTTTACCTACGTGTCCTACGATGACCACCGCATTGTGCTGGATCAA 
CTAGCCGGAACAGGTAAGAZ\ATCCATTGCACACCGACTGATCCCCACCACCACGTTCATC 
GAACCGCCGTTATCCACCATCGGTGACAACACTGAAGGGGAAAATGTGGTGGTGAAAAAG 
GCCTTGATTGCAGATATGCCGATCGTTCCCCGACCAGAGATTATTAACCAACCTCACGGT 
ATGGTGAAGTTTTTCGTCGACAAGCAATCTGATGCGCTGCTCGGCGCGACCTTGTACTGC 
GCCGACTCCCAGGAGCTCATCAACACCGTGGCGCTTGCCATGCGGCATGGCGTCACCGCC 
TCCGAGCTTGGCGACGGCATCTACACCCACCCCGCCACCTCGGAGATCTTCAACCAATTA 
TTGGGCAGT 

>RXA01 054 -downstream 

T AAC GCAGC GGAT CG AAC GGC T T 



>RXA01150 

CCAGCTGCCTCACTACCAGCGCTGGTTGCTGTGCGTTTTGTTCACGGTTTTTCTTATTCT 
CTTGCTTCCACCGCTGTGATGGCACTTGTGCAGTCCGTGATTCCTGCAAGCCGTAGGGCA 
GAGGGCACCGGCTACTTCGCGCTCGGATCCACACTGGCTACAGCTTTCGGCCCAGCAATT 
GCGCTGTTTGTTATCGATGACTTCAACTACAACACCCTGTTCTGGATTACCACTGCGACC 
AGTGTTTTCGGCCTGATCCTCACCGTTTTGATCCGCAAGCCGGAGTTCATTAAGAATGCG 
GAACACGGCAGAGTAAAGCCAGTCTGGTCTATCAAGACTGTTGTGCACCCATCGGTCATG 
CTCATTGGATTCTTCATGCTCGCTGTCGGACTGGCTTACGCAGGCGTGATCACCTTCCTC 
AACGGCTTCGCGCAAGACACTGGCCTCACCGCCGGAGCGGGTCTTTTCTTTATCGCTTAT 
GCGGTTGCGATGCTGGTCATGCGTTTCTTCCTTGGACGCATTCAGGACAAACATGGTGAC 
AACCCGGTTATTTACTTCGGTTTGATCAGCTTCGCCCTCGCGCTGGGGCTTATGGCTTTG 
GCGACTGAAGACTGGCACATTGTTCTCGCTGGCGCACTCACCGGTTTGGGCTATGGCACC 
ATCATGCCGGCCGCACAAGCCATTGCTGTCGATTCAGTTCCAAGCACTCAGGTTGGTTCC 
GGTATTTCTACGCTTTTCCTGTTCACCGACATCGGCATTGGCTTAGGCCCAATCCTGCTG 
GGTGGATTGGTTGCAGCGACCGGATACAACGTCATGTACGCAGCTTTGGCCGCAGTGATT 
GTTGTGGCGGGCGTGCTCTACCTGGTTGCTTTGGGTAGGAAAGCTAGCCAC 

>RXA01150-downstream 

T AAGT T AGAGCAT TT TAT TGAGC 



>RXA01180 

ATGACTCCTACCCTGGCGTCGATGATTGGTCTGGCTGTCGGTATCGACTACGCGCTATTT 
ATCGTGTCCCGTTTCCGCAATGAGTTGATTTCTCAGACTGGCGCTAATGATCTGGAGCCA 
AAGGAATTGGCTGAGCGTCTGCGCACCATGCCGTTGGCTGCTCGTGCGCATGCGATGGGA 
ATGGCTGTGGGCACTGCGGGTTCTGCGGTTGTATTCGCGGGTACCACGGTGCTGATCGCT 
CTGGTTGCTCTGTCGATCATTAATATTCCATTTCTAACCGTGATGGCCATTGCTGCCGCA 
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ATCACCGTTGCCATCGCAGTTCTGGTTGCTCTGTCCTTCCTCCCAGCTCTGCTTGGCCTG 
CTTGGCACTCGCATCTTCGCAGCACGCGTGCCTGGACCTAAGGTTCCGGATCCTGAGGAC 
GAGAAGCCAACGATGGGTCTGAAGTGGGTCCGCCTTGTGCGCAAGATGCCGGTGGCTTAC 
CTGCTGGTTGGCGTCGTTTTGCTTGGTGCAATCGCAATTCCTGCGACCAATATGCGCCTG 
GCCATGCCGACTGATGGCACCTCCACGCTGGGCACCGCGCCGCGCACGGGGTATGACATG 
ACGGCAGATGCGTTCGGCCCGGGCCGCAACGCGCCCATGATTGCGCTTATCGACGCAACC 
GACGTCCCTGAGGAAGAACGCCCATTGGTGTTTGGACAGGCGGTGGAGCAATTCTTGAAC 
ACT GAT GG T GT GAAGAAT GO TO AG AT C AC T CAGAC CAC GG AG 



>RXAO 12 17 -upstream 

GCGCTGCCTGCGAAGACTCGACCAAGACATTCGAGTCGGTCGCGGGCATTTTTTATTTTC 
GCGGCCGAGTGTCCACCTTCATCCATGAGGAGAAATCACT 

>RXA01217 

ATGGCAAAGTACCAAACCATTGAGGCTGCTGTCCGCTCTGAGTTCGGCAAGGGCTCTGCA 
CGTCGTGCACGCGTTGCTGGCCAGATCCCTGCTGTTGTTTACGGCGCAGATGTTGAGTCC 
AACCTGCACGTCACCATCGACCACCGCACCTTCGCTGCGCTGGTTCGCCAGGAAGGCGTA 
AACGCTGTTCTTGAGCTCGACATCGAGGGCCAGAAGCAGCTCACCATGATCAAGCACATC 
GACCAGAACGTGCTGACCTTCCACATCGACCACTTGGACCTGCTTGCCATTAAGCGCGGC 
GAAAAGGTTGAGGTTGACGTTCCAGTTATCGTCGAGGGCGAGCCAGCTCCAGGCACCATG 
TGGGTTCAGGATGCTGACACCATCAAGGTTGAGGCTGACGTTCTGTCCATCCCTGAAGAG 
TTCACCGTTTCCATCGAAGGCCTTGAGCTCGGCGCACAGATCACCGCAGCTGACATCAAG 
CTCGAGGGCGACACCACCCTGGTTGAGGATCCTGAGACCCTCATCGTCAACATCGTTCTC 
CCAGCTGTCGAGGAAGAAGACACCGAAGAGGACGAAGCAGCTGAAGAAGCAGCTACTGAG 

>RXAO 1 2 1 7 - downs t r e am 
TAAGCTTTTT T AG AT AGC T T T AT 

>RXAO 1 3 1 4 -up s t r earn 

GTGAATGGCACGACATGCCACAAGGCACGCAAGCTGATTTCCAAGCCTGCTGTCGCAAAG 
CAATTAAAAATACTTTTCTTCTTAGAGGTGGATTTTCAGA 

>RXA01314 

ATGACATCACAGGTCAAGCCGGACGACGAACGTCCGGTAACAACAATTTCAAAAAGTGGT 
GCACCTTCGGCCCACACCTCAGCACCATATGGTGCAGCAGCAACTGAAGAAGCTGTCGAG 
GAAAAAACCAA^^GGTCGCGTTGGATTTATCATCGCAGCCCTCATGTTGGCGATGCTTCTT 
AGCTCCTTGGGTCAGACCATTTTCGGTTCTGCCCTGCCAACGATTGTTGGTGAGCTTGGC 
GGCGTTAACCACATGACCTGGGTGATTACCGCCTTCCTCTTGGGCCAGACCATTTCATTG 
CCTATTTTCGGCAAGTTGGGTGACCAGTTTGGTCGCAAATACCTCTTCATGTTTGCCATC 
GCACTGTTCGTGGTGGGTTCCATCATCGGTGCTTTGGCTCAGAACATGACCACCTTGATT 
GTGGCTCGTGCACTGCAGGGTATCGCCGGTGGTGGCTTGATGATTCTTTCTCAGGCAATT 
ACCGCTGATGTCACCACCGCCCGTGAGCGTGCAAAGTACATGGGCATCATGGGTTCCGTT 
TTCGGACTGTCCTCCATCCTTGGCCCATTGCTTGGTGGCTGGTTCACTGACGGTCCAGGC 
TGGCGTTGGGGTCTGTGGTTGAACGTTCCAATCGGCATCATCGCACTGGTTGCTATCGCT 
GTGCTGCTGAAPlCTTCCAGCTCGTGAACGTGGCAAGGTCTCCGTTGACTGGTTGGGAAGC 
ATCTTCATGGCTATCGCCACC 



>RXA01319-upstream 

CCCTGACACCA^lTCTTCTTGGCGCTCACCCCGATCGCAGTAGTCGCCGCGATCCTCCTCT 
TTTTCATCCGT GAAGAT CAC C T C AAGG AAAC GC ACG AAT A 

>RXA01319 

atgacacacga;5acttccgtccccggacctgccgacgcgcaggtcgcaggagatacgaag 
ctgcgcaaaggccgcgcgaagaaggaaaaz\actccttcatcaatgacgcctgaacaacaa 
aagaaagtctggtgggtcctcagcgcgctgatggtcgccatgatgatggcctcccttgac 
cagatgattttcggcacagccctgccaacaatcgtcggtgaactcggcggcgttgaccac 
atgatgtgggtcatcaccgcatacctacttgccgaaaccatcatgctgccgatctacgga 
aagctcggcgacctggttggacgtaaaggtctcttcatcggagccctcggcatcttcctg 
atcggctccgtcatcggcgggcttgcaggaaatatgacctggttgatcgtcggccgtgcc 



Appendix A, Page 1 5 



Attorney Docket No.: BGI-124 



GTACAGGGCATCGGTGGCGGTGGACTGATGATCCTCTCGCAGGCAATCATCGCGGACGTT 
GTTCCAGCACGTGAACGTGGCCGCTACATGGGTGTCATGGGTGGAGTCTTCGGACTCTCT 
GCAGTTCTTGGCCCACTACTCGGTGGCTGGTTCACCGAAGGACCAGGCTGGCGCTGGGCA 
TTCTGGATGAACATCCCACTGGGAATCATCGCCATCGGTGTCGCCATTTACTTCCTGGAC 
ATTCCAAAGAAGAGCGTCAAGTTCCGCTGGGATTACCTGGGCACTTTCTTCATGATCGTT 
GCCGCAACCAGCCTGATCCTGTTCACCACCTGGGGTGGATCCCAGTACGAGTGGTCTGAT 
CCAATCATCATTGGACTGATCATCACCACCATCGTTGCCGCTGCACTGCTGGTTGTTGTG 
GAACTGCGCGCAAAAGATCCATTGGTTCCAATGTCCTTCTTCCAAAACCGCAACTTCACG 
CTCACCACCATTGCAGGCCTGATCCTGGGTATCGCAATGTTCGGCATCATCGGCTACCTT 
CCGACCTACCTCCAGATGGTCCACGGAATCAACGCCACCGAAGCCGGCTACATGCTGATC 
CCAATGATGGTCGGCATGATGGGTACCTCCATCTGGACTGGTATCCGCATCTCCAACACA 
GGAAAGTACAAACTCTTCCCACCAATCGGCATGGTGGTTACCTTCGTGGCACTGATCTTC 
TTTGCCCGAATGGAAGTGTCCACCACCCTGTGGCAGATCGGAATCTACCTCTTC 



>RXA01320 

GTTGACCCACTGGTCCCCATGGGCCTTTTCTCGAACCGCAACTTCGTGCTCACCGCCGTC 
GCCGGTATCGGCGTAGGCCTGTTTATGATGGGCACCATCGCGTACATGCCTACCTACCTG 
CAGATGGTTCATGGTCTGAACCCAACGCAAGCTGGTCTGATGCTGATCCCAATGATGATC 
GGCCTGATTGGTACATCCACTGTGGTGGGCAACATCGTGTCCAAGACTGGCAAGTACAAG 
TGGTACCCATTCATCGGCATGCTCATCATGGTCCTTGCCCTAGTACTGCTATCGACGCTG 
ACACCTTCGGCAAGCTTGGCTCTCATTGGACTGTACTTCTTCGTCTTCGGATTCGGCCTG 
GGCTGTGCAATGCAGATTTTGGTTCTCATCGTGCAGAACTCCTTCCCAATCACCATGGTT 
GGCACCGCGACCGGTTCCAACAACTTCTTCCGCCAAATCGGTGGAGCAGTAGGTTCCGCA 
CTGATCGGTGGCCTGTTTATCTCCAACCTGTCCGACCGATTCACCGAAAACGTCCCCGCA 
GCAGTGGCTTCCATGGGTGAAGAAGGCGCACAATACGCCTCAGCAATGTCCGATTTCTCC 
GGTGCATCCAACCTCACTCCACACCTTGTTGAATCACTTCCACAAGCACTCCGTGAAGCA 
ATTCAACTTTCTTACAACGACGCCCTGACACCAATCTTCTTGGCGCTCACCCCGATCGCA 
GTAGTCGCCGCGATCCTCCTCTTTTTCATCCGTGAAGATCACCTCAAGGAAACGCACGAA 

>RXA0132 0-downstream 

T AATG AC AC AC G AAAC T T C C G T C 



>RXA0134 5-upstream 

CATAACCTCATTGAACATGCAAAACTAATGCTTTTGGGGGGTATGCATAAATTCGTTTCG 
TTCCACTGCACAGCCCGAAAATGCTGCTAGGGTCAAGTTC 

>RXA0134 5 

ATGCGTTTTGGACTTGACTTGGGAACTACCCGCACAATCGCGGCCGCCGTGGACCGCGGA 
AACTATCCCATCGTCACTGTGGAAGATTCTTTAGGCGACACCCACGATTTCATTCCATCT 
GTGGTGGCCCTCAAGGCAGATAGGATTGTCGCGGGTTGGGATGCTATTGAGGTTGGGCAG 
GACCACCCTTCCTTCGTACGTTCTTTCAAACGCCTACTCTCTGAACCCAATGTCACGGAA 
GCCACCCCGGTCTACTTGGGCGATCATGTACACCCTTTGGGCGCCGTCCTGGAGGCTTTT 
GCGGAAAACGTGGTCACTGCGCTGCGTGCATTTCAGACGCAATTGGGAGATACCTCCCCG 
ATCGAAGTAGTCATTGGTGTGCCCGCCAACTCCCACAGCGCCCAGCGACTGCTCACCATG 
TCCGCCTTCAGCGCCACAGGCATCACCGTTGTCGGTTTGGTCAATGAGCCCAGCGCCGCA 
GCTTTCGAGTACACCCACCGCCACGCCCGCACCTTA7U\CTCCAAGCGCCAAGCCATCGTG 
GTTTATGATTTGGGAGGCGGAACATTCGACTCCTCGCTCATCCGCATCGACGGCACCCAC 
CACGAGGTTGTGTCCTCCATTGGCATTTCACGCCTTGGTGGCGATGATTTCGATGAAATC 
CTCCTCCAATGCGCGCTCAAGGCCGCAGGCAGACAGCACGATGCGTTTGGCAAGCGTGCT 
AAAAACACGCTTCTCGACGAATCCCGCAACGCGAAGGAAGCTCTTGTTCCGCAATCCCGT 
CGCTTGGTTCTAGAAATTGGCGACGACGACATCACCGTTCCAGTGAACAAGTTCTACGAG 
GCTGCCACTCCCCTGGTGGAAAAATCCTTGTCCATCATGGAACCCCTCATCGGCGTCGAT 
GATCTTAAAGATTCCGACATCGCAGGCATCTACCTTGTTGGTGGAGGATCCTCGCTCCCA 
CTCGTTTCCAGGTTGCTCCGCGAGCGTTTCGGCCGCCGTGTCCACCGCTCCCCATTCCCC 
TCAGGTTCCACTGCGGTGGGTCTGGCCATCGCGGCTGACCCTTCCTCTGGTTTCCACCTA 
AGGGACCGCGTTGCGCGAGGCATCGGTGTGTTCCGTGAGCACGATTCTGGTCGTGCCGTG 
AGCTTTGACCCGCTGATCGCCCCGGAC 
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>RXAO 14 07 -upstream 

ATCCGGGGAACGGATCCCAZy\GATCTCCTTGATGCCATCGCGTTTTTAACCTGGCCAGCT 
CTGGTTGCCCCAGTGATCGCCCCACTTCTGGGAGGTCTTC 

>RXA014 07 

TTGCAAGATACCATTGGTTGCCGATGGATCTTCCTCCTCAACGTGCCCTTAGGAATCATC 
GCGATCATGGCTGGACTATTCATCCAGCCCAAGAACACGGCCGTGAATGTGAAGCGATTT 
GATCGGCCAGGTTTCCTCGGCGCAATGCTGGTGATGGTGGCGCAAGCCGTGATTGCGGAG 
TTAATTTGCAGCAGAAGTCCGGCCGCACTTACTATCTGTGCATGCCTCGTCTTAAGTGCT 
GCGGTGGTATGCGGTTTTGTAGTGCGCTGGCTGCGAGTTCCAGGCCGACTTTTTGATCTC 
AGCATCATGCGCATCCCAGGTTTCCGAGTGGGTAATTCCTCCGGAAGTATCTACCGCTTG 
GTAATCACCGCAGCACCATTCATGTTCACTTTGCTCTTCCAAGTGGCGTTTGGGTGGTCT 
GCAACATTAGCGGGTGCCATGGTGGTCGCACTATTCGCAGGCAACGTGGCAATCAAACCT 
TTCACCACGCCGATCATTAAACGCTGGAATTTCAAACCAGTACTGGTCTTTTCTAACGCT 
GCTGGCGCCTTGGTATTGGCAACTTTTTTGTTCGTTCGTGCAGATACCCCACTGGTTCTC 
ATCGTGCTGCTGCTCTTTGTTTCGGGCGCATTAAGGTCCCTCGGTTTCAGCGCCTACAAC 
ACCTTGCAGTTTGTCGATATCTCACCAGAACAAACCAGCAACGCCAACGTGTTATCAGCA 
ACCCTGCACCAii.CTAGGCATGTCTTTGGGTATTGCGGTAGCAGTCATCGCCATGTCCCTT 
GCACCCACCGCCAACTGGGCATTCCCACTGGCAGCAGCGTTGTTCCTCATTCCTCTAATC 
GGCGCACTATCTTTGCCTCGCGACGGCGGTGCCCGAGCCTTTTCCTCCTCT 

>RXA01407-downstreara 

T AGAAAC C CAC T T C T GAAAG GT A 



>RXAO 1 4 0 8 -ups t r earn 

CGCATAGAGTTATCTCGAAACTACCAAGACGGTTTCTTTTCTTTAGATCTAAGGAGGAGA 
GACCGTCTTTCACCCTTTCATCTGATTGGACATCGACGCC 

>RXA014 0 8 

ATGCGCAATGATCGGTCCTTTAGCGTTCCCATTGCGCTACTTGCCGCGGGAGCACTGTTT 
CTAGAAATCCTCGACGGCACCATCCTGACAACCGCAGTGCCAGCTATTGCTCGTGACTTC 
GGTATTGACGCCGTGGATGTCAGCATTGCACTGGTTGCTTACTTGGCAGCCGCAGCAGCT 
GGCATTCCGCTGCAGGGTGGC 

>RXAO 14 0 8 -downstream 
TAGCGGATCGATTTGGTGTGCGC 



>RXAO 152 4 -upst ream 

TTGTGGCACTCTTTAGTAGTTTTTTCTCATAGCTCAGTTTCGCAACTTTAGAGAACTCTA 
GAAACTGAGCTTCATGCTGTGAAAGGCCTTTTCTCCATTC 

>RXA0152 4 

ATGGATTCCCAiSATTAATACTCAGACCTCTCCGGCAGCTGCGAAGCTGCCTAGGGAGGTC 
GTTGTTGTTCTTTCGATCCTCGTGGTTTCCGCGATGATCATGATTCTTAATGAAACCATT 
CTGTCGGTTGCGTTGCCTTCCATCATGGAAGATTTCTCCGTGCCTGAAACTACTGCACAG 
TGGTTGACCACTGGCTTTATGTTGACGATGGCAGTGGTGATTCCAACTACTGGTTATCTG 
CTTGATCGTTTTTCCACTAAGACGATCTTTGTTACTGCGTTGTTGTTCTTTACGGTTGGT 
ACGTTGACTGCGGCGTTGGCTCCAACGTTTGCGGTGCTGCTTGGTGCTCGTATCGTTCAG 
GCGGTTGGTACTGCGCTGGTGATGCCTTTGCTGATGACGGTTACGTTGACGGTGGTTCCT 
GCGGAGCGTCGTGGTTCGATGATGGGCATTATTTCCATCGTGATTTCTGTTGCGCCGGCG 
CTTGGTCCTACGTTGTCTGGTGTCATTCTTAACTCTTTGACCTGGCACTGGTTGTTTTGG 
ATGATGCTTCCGATCGTTGTTATCGCTTTGGTAATTGGTTTCTTCTTGATCAAAAATATC 
GGCGAAACCAAGATCACCCCACTGGATGTTCTGTCTGTCATCCTTTCGGTGTTTGCCTTC 
GGTGGTTTGGTGTACGGCTTCAGTTCCTTCGGAGCAATCCTGGAGGGCGAAGGCACCGTA 
GGTATCTTCGCGATCGTCGTTGGCGCCATCGCACTCCTCATCTTTGCTTTGCGACAGCAC 
CAACTCGGCAAGCAAGACAAAGCACTGATGGATCTCCGAGCCTTCAAGGTGAGGAACTTC 
AGCTTCTCCTTGACCACCATCCTTTTGGCGTTCGGCGCGATGCTCGGAACCGTCATGGTT 
TTGCCAATCTACCTGCAGACTTCCCTCGGAGTTACTGCTTTGGTGACCGGTTTGGTTGTT 
ATGCCCGGCGGCCTCCTCCAGGGTCTGATCAGCCCATTCATCGGACGTTTCTACGACAAG 



Appendix A, Page 17 



Attorney Docket No.: BGl-124 



GTCGGTCCACGTCCGCTGCTGATTCCCGGAGCAATTGCGCTGGCTATCGCGGCATCCTCG 
ATGACTTTTCTCAATGAGAATTCACCCGTGTGGATGGTCGTGGTCATGCACGTTGTGTTC 
AGCATCGGCATGTGTTTGATGATGACCCCTCTCATGACCACCGCTCTCGGCGCCCTTCCG 
AAGCACCTCTATGGTCACGGCTCCGCAATTTTGAACACGTTCCAACAGCTCGCAGGCGCA 
GCCGGAACAGCGATCATGATTGCAGCACTTTCCTTCGGCACTTCCATTGCAGCGTCTTCG 
GGATCTGCGCATGCTGAAGCTGTTGCCGCTGGTACCAAGGTTGCGTTCATCGCAGGCGCA 
ATCATCGCGGTGATCGCTTTGGTTGTTTCCCTCTTCGTCACTCGCGTCGAGGAAGAAGCT 
CAC 

>RXAO 152 4 -downstream 

T AAAT AC CAAAAAAT GG GGC AG A 



>RXAO 157 8 -upstream 

TGACCTCCCCTCAACCACTCACTGAAAAGAGAACACTGATGTCACTTCCTGTTCAGCCGA 
GTAAAACCTCGGCCGCCACAGTCATACCATTG 

>RXA0157 8 

ATGATCGCCCTGCTGGTCGCGGTATTCGCCTTCCAGCTCAACGCCTCCATGCTGGCGCCG 
GCACTGGCCACCATGGAAACTGAACTTAATGCAACAGCTGCCCAAATCGGCATGACGCAG 
ACTGCTTTCTTCACCGCGGCGGCGCTGTTTTCCCTGTTCCTGCCACGTTGGGGCGATCTG 
ATTGGTCGCCGCAAAGTGCTGGTCGGCATGATGATTGTCACCGGTATTGGATGTGTTGTC 
GCTGCCTTTGCTCCGAATGTGACCATCCTCTTCCTGGGCCGCCTGATTCAAGGTGTTGCT 
GGCCCAACCGTGCCACTGTGTCTGATCATTCTGCGCCAGCAGGTAACCAATGAAAAGCAA 
TATGCGCTACTTCTCGGAATTGTTACCTCTGTCAACGGTGGTATCGGCGGCGTGGACGCG 
CTTGCTGGTGGCTGGTTGGCTGAAACACTTGGTTTCCGTTCCATCTTCTGGGTCATGGCT 
GCTTTCTGCGCTGTCGCTGCCCTCGCACTGCCTTTCAGCGTGAAGGAATCCACCGCTGAA 
GAAACCCCGAAGATGGACTGGCTTGGTGTGCTGCCACTGGCGGTGTCCATTGGATCTTTG 
CTCATGGCTTTCAACGAGGCCGGCAAACTCGGTGCCGCGAACTGGATTCTGGTGGTTGTG 
CTGTTCATCATCGGTATCGCCGGAGTCATCTTCTTCTACAACATTGAAAAGCGCGTTAAG 
CACCCGCTGGTCAGTGTTGAATACCTCGGTCAACGACGCACCTGGGCATTGCTGCTGAGC 
ACCCTTCTCACi=^ATGACCGGTGTATTCGCCGTAATGAATGGTCTGCTGCCCAACCTTGCG 
CAGGATGCTGCCAACGGTGCCGGCATGTCAGCGAGCGTGGTGTCCTGGTGGACACTTACC 
CCATATGCGCTGGCTGGCTTGGTATTCGGTCCAATCGCCGGAATTCTCGCCGGAAAATTT 
GGATACAAGATCGTCCTGCAAATTGGTATCGCTGCCACCATCATCGGCGTTGCCGGAGCC 
ACCTTCTTAGTCGGAAGCACCTCGCATCTCGCGTACCTCGGCATCTCCATCTTCGTGGGT 
ATTACCTATGCAGGTATTGCCAACATCATGCTCAACGGCCTGGGCATCGTGCTCTCCCCT 
GCTAACAACCA^i.GGCTATCTGCCTGGCATGAACGCAGGTGCCTTCAACCTAGGTGCAGGT 
ATTTCCTTCGCCATCCTCTTCGCAGTTTCCACGGCATTCAGTGACAACGGCGGAGGATAC 
GCCGCAGGCATGTGGGCTGGCGTGATCATCTTGGTCCTAGCCTTCCTCTGCTCCCTGCTG 
ATCCCACGCCCAGAATCAATCACCGATACAGTGGCAGCCAAAGTCCAGGCTGAAGAAGCC 
GCTCAAGCCGCCAGC 

>RXA0157 8-downstream 
TAAATCCACAAil.CTGAACTAAGG 



>RXA01616-upstream 

CCTACGATTTCCGACGTCTTAAATCGCCACACAGCGCCGTGGTCTAAAACACCAACAAAA 
GAGTTGTAACTGTACCGACCATTCGTTACAGTTACGATCC 

>RXA01616 

ATGACTTCAGAiiACCTTACAGGCGCAAGCGCCTACGAAAACCCAACGTTGGGCTTTCCTC 
GCCGTTATCAGCGGTGGTCTCTTTCTGATCGGTGTAGACAACTCGATTCTCTACACCGCA 
CTCCCTCTGCTGCGTGAACAGCTCGCAGCCTCCGAAACCCAAGCGTTGTGGATCATCAAC 
GCATATCCCCTGCTCATGGCGGGCCTTCGTTTGGGTGCCGGCACTTTGGGTGACAAAAAC 
GGCCACCGCCGGATGTTCCTCATGGGCTTGAGCATTTTCGGAATCGCTTCACTTGGTGCT 
GCGTTTGCTCCi^ACTGCGTGGGCTCTTGTTGCTGCGAGAGCTTTCCTTGGCATCGGTGCG 
GCAACGATGATGCCTGCAACCTTGGCTCTGATCCGCATTACGTTTGAGGATGAGCGTGAG 
CGCAACACTGCi^ATTGGTATTTGGGGTTCCGTGGCAATTCTTGGCGCTGCGGCAGGCCCG 
ATCATTGGTGGTGCGCTGTTGGAATTCTTCTGGTGGGGTTCGGTTTTCCTCATTAACGTT 
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CCGGTGGCTGTTATCGCGTTGATCGCTACGCTTTTTGTGGCGCCGGCCAATATCGCGAAT 
CCGTCTAAGCATTGGGATTTCTTGTCGTCGTTCTATGCGCTGCTCACACTTGCTGGGTTG 
ATCATCACGATCAAGGAATCTGTGAATACTGCACGCCATATGCCTCTTCTTTTGGGTGCA 
GTCATCATGTTGATCATTGGTGCGGTGTTGTTTAGCAGTCGTCAGAAGAAGATCGAGGAG 
CCACTTCTAGATCTGTCGTTGTTCCGTAATCGCCTTTTCTTAGGCGGTGTGGTTGCTGCG 
GGCATGGCGATGTTTACTGTGTCCGGTTTGGAAATGACTACCTCGCAGCGTTTCCAGTTG 
TCTGTGGGTTTCACTCCACTTGAGGCTGGTTTGCTCATGATCCCAGCTGCATTGGGTAGC 
TTCCCGATGTCTATTATCGGTGGTGCAAACCTGCATCGTTGGGGCTTCAAACCGCTGATC 
AGTGGTGGTTTTGCTGCCACTGCCGTTGGCATCGCCCTGTGTATTTGGGGCGCGACTCAT 
ACTGATGGTTTGCCGTTTTTCATCGCGGGTCTATTCTTCATGGGCGCGGGTGCTGGTTCG 
GTAATGTCTGTGTCTTCCACTGCGATTATCGGTTCCGCGCCGGTGCGTAAGGCTGGCATG 
GCGTCGTCGATCGAAGAGGTCTCTTATGAGTTCGGCACGCTGTTGTCTGTCGCGATTTTG 
GGTAGCTTGTTCCCATTCTTCTACTCGCTGCATGCCCCGGCAGAGGTTGCGGATAACTTC 
TCGGCGGGTGTTCACCACGCGATTGATGGCGATGCGGCGCGTGCATCTTTGGACACCGCA 
TACATTAACGTGTTGATCATTGCCCTAGTATGCGCAGTAGCGGCTGCTCTGATCAGCAGT 
TACCTTTTCCGCGGAAATCCGAAGGGAGCCAATAATGCGCAC 

>RXAO 1 61 6-downstreara 
TAG T AAAAAAG AGAT G AT T C T G C 



>RXA01666-upstream 

CGACGCGCCCCTCCACCTTTTCAGTAGCGTCACGGGCGCCAATCCTGTATTTTTAGCAGC 
AGTTTGAGGGTTTTTGCTCCCCATCTTTAGGAGACACCCC 

>RXA01666 

GTGTCCACGTTTCATAAAGTTTTGATCAACACCATGATCTCCAACGTCACCACTGGATTT 
CTGTTCTTTGCCGTGGTGTTTTGGATGTATCTTTCCACTGGCAACGTCGCACTGACCGGC 
ATCGTCAGTGG^lATTTACATGGGTTTGATCGCCGTTTGTTCCATCTTTTTCGGAACCGTT 
GTTGATCACAATCGCAAGAAGTCCGTCATGCTGTTTTCCAGCGTCACCACACTCGTGTTT 

tattgtctcagtgccctggtgtgggtgttttggctggaggaagacggcctgagcatcgga 
aataccgccctgtgggtgttcgtttctttcatcctcatcggatcaatcgtggaacacatg 
cgcaacatcgcactgtccaccgtggtcacgctgttggttcctgaagctgaacgcgacaaa 
gc7\aacggcctggtaggagccgtgcaaggtgttggatttttagtcaccagcgtcattgct 
ggttccgccatcgggttcttgggcatggaaatcaccctgtggatctgccttgggctctca 
cttgtcgcgctgctgcacctgctgccgattcgcgtcgacgaaccggaaatcatcacccaa 
gsagacgcacagcctactgtttctgacgattcagttcccacacctacctccgatttggcg 
atcgtgtccaa;!.ggcatcgacctaaaaggatcaatgaaaatcatcctgagtgttccggga 
ctgctcgcgcttgtgttgtttgcgtccttcaacaacctcatcggcggcgtgtactccgca 
ctcatggacccttacggcctggaacttttcagcccacagctgtgggggctactgcttgga 
ctcaccagcctcggcttcatcgttggtggtgctgtgatctccaaaactggcttgggcaaa 
aaccctgtgcgcaccttgctgctggttaatgttggtgtggcttttgttggcatgttattt 
gccattcgcga^itggtggtggctctacatcctgggcattttcatcttcatggctatcacc 
ccagctgccga^igccgcagaacaaaccatccttcaacgagtcgtcccattccgccaacaa 
ggccgcgtatttggactagccatggcagtggaaatggcagccaacccgctctccacagtg 
atcgtggcgattttggccgaagcctacctcattccatggatggctggccccggcgcggac 
accatctggggcgtgatcctcggcgagggtaaagctcgcggcatggcactgatgttcctc 
gcatcaggtgccatcatgttggttgtcgtgctgttggcattcatgtcgaggtcctaccgg 
aaactcagccagtactacgccaccaccagccaagacattgcgggagctgctgagaag 

>RXA016 66-downstream 
TAAGTGCTCTAGACCGTTGTTTG 



>RXA01 67 4 -upstream 

CGGCGTCGATTCCAGAAGGTTTGTAGACATGCTTCAAGGTTGCGCTAATTGAAAAGAACG 
CGGTAGACGGTACTTTCATATCCACCCATATAATGTTGAT 

>RXA0167 4 

ATGGATAATGGGTGGCCGAACCTGCAAACTCTCGCACTCTTTGTGGCGATTGTGGAAGAG 
GGGAGCCTCGGTGCCGGTGCTCGAAAAGTCGGAATGGCCCAACCTAATGCCAGTCGGGCT 
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ATCGCAGAGCTTGAGGCAGACATGAAAGCCGAATTGTTGGTACGTCATCCTCGAGGATCA 
CATCCAACAGCTGCTGGACTTGCGCTTGTTGAGCATTCGCGCGATCTGCTTCAATCTGTA 
CAAGAATTTACTGAATGGGTGACAGAGGGACGAACTGAGCAGCCGCTGAAATTGCATGTT 
GGGGCCAGTATGACCATTGCCGAGGCTCTACTTCCAGCTTGGGTTGCGGACATGCGCACG 
CGTTTTCCTGCCTGCCGTGTCGACGTCTCTGTGATGAATTCTTCTCAAGTAATTGAAGCC 
GTCCAGAAAGGGCACTTGCAACTAGGTTTTATTGAAACACCGCATGTTCCCGTACGGCTT 
CATGCTCGTGTGGTGCAAGAGGACAAGCTGATTGTGGTGATTTCTCCT7y\TCATGAGTGG 
GCTAATCGCACGGGTAGGATCAGTCTTCGGGAGTTGTCGGAAACTCCGCTGATAGTGAGG 
GAAGTCGGCTCAGGTACCCGAGAAGCATTACAAGAATTACTTGCGGATTATGACATGGCT 
GAGCCGATTCAJ^cGTGTTAAACAGCAATGCTGCGGTACGTGTTGTTGTTGAAGCAGGGGCA 
GGTCCTGCAGTACTTGGTGAATTAGCCTTGCGTGATCATCTTGCGCTCGGCAGGCTGTTG 
AGTGTGCCATTTGAAGGCAGTGGAGTTACTCGTCCTCTTACAGCTGTGTGGAGTGGACCC 
CGCAGATTGCCGATTCTAGCGGGAGAATTAGTGTCCATCGCATCG7\ACCACATC 

>RXAO 167 4 -downstream 
TGATTTTGAGCCCTGGCTAACGG 



>RXA01873-upstream 

CCGTCGTTGCCCATGGTCACAGCCTACATGCACAAAGTGAATCAAAAACAGCTATTTCTA 
AC AT T T TAG T A?^T AT TTGCTGTTGGCGCAT GAT GAAC T CC 

>RXA0187 3 

ATGAGCCAAGC^ATAGATAGCAAGGTCGAGGCACACGAAGGCCACGAAGGCCACGAAGGC 
ATCGAGCGAGG^iACACGCAATTACAAGCGCGCTGTGTTTGCGATGCTGGCCGCCGGTCTT 
GCTGCTTTCAATGGTCTTTATTGCACGCAGGCATTGCTTCCCACCATGACGGAAGAGTTG 
GGAATTACGCCCACTGAGTCCGCGCTGACGGTGTCGGCTACGACTGGAATGTTGGCGCTG 
TGTATTGTTCCGGCGTCGATACTTTCGGAGAAATTTGGTCGCGGTCGGGTGCTGACAATT 
TCACTCACGTTGGCCATCATCGTGGGATTAATTTTGCCGCTTGTCCCCAATATTACTGCT 
CTCATCCTGCTCAGAGGTCTCCAAGGTGCGCTGCTTGCTGGCACTCCAGCGGTGGCGATG 
ACCTGGTTGTCTGAGGAAATTCACCCCAAGGATATTGGGCATGCGATGGGAATTTACATC 
GCGGGAAATACTGTCGGCGGGCTCACTGGACGTATGATTCCGGCGGGACTACTTGAAGTA 
ACTCATTGGCA?lAACGCACTGCTGGGAAGTTCTATCGCTGCGCTGATCTTCGGCGTAATC 
ATGGTGGTGTTGCTTCCCAAGCAGCGGAAATTCCAGCCGAAGAATATCAATCTGCGCCAT 

gagatttcggcgatggctgctcattggcggaatcctcgtttggcgttgctttttggtact 

GCGTTTTTGGGCATGGGTACTTTTGTGTCGCTGTACAACTATTTGGGTTTCCGCATGATT 

gatcagtttgggctgagtgaagtgctggttggtgcggtgttcatcatgtatctggccggg 
acctggagttccacccaggcgggtgcgttgagggagaagatcggcaatgggtcaacggtt 
attttcttgagtctgacgatgatcgcgtcgatggcactgatggggattaataatttgtgg 
gtcacgttggttgccctgtttgtgtttaccgcggcatttttcgcactgcattccagtgct 
tcgggatggatcggaatcatcgcaacgaaggatcgcgcggaagcctccagcatgtatttg 
ttctgtgaatac 

>RXA01873-downstream 

taggatcctcggtgattggttgg 



>RXAO 19 17 -upstream 

tctgtgaaggtagatggtttgacgaggagttccaacgactcggacgctggtgaatcatgc 

T GGC GAACGT AGCAT CACCTGAT T AGGAAAAGG T AC AAAT 
>RXA01917 

atggcacagggtactgtgaaatggttcaacggcgaaaagggatttggtttcatcgctccc 
aa,cgatggctccgcagatctcttcgtccactactctgagattcagggctccggtttccgt 
aatcttgagga/vaaccagccagttgaatttgaggtcggcgagggcgccaagggcccacag 
gctcagcaggttcgtgctctc 

>RXAO 19 17 -downstream 

taagctctaactgctagctaaaa 
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>RXA01922 

CTGCTGTTTACTGCAGGATGGGCAGCCAATCATTTCGCGTCAGTGTTGGTGTTGATCCGT 
GAACAATTAGACGTATCAAGCGTGCTGGTCAACGGCGCTTTTGGTATTTATGCACTGGGA 
CTTCTTCCAAGTTTGCTCGCAGGCGGTGTGCTTGCCGACCGTTTTGGTGCCCGCATGGTG 
GTACTCACCGGAGGTGTACTTTCTGCGCTTGGAAACCTTTCTCTTTTAGCGTTTCATGAT 
GGTCCTTCCCTCCTGGTAGGACGATTCATCGTTGGTCTGGGCGTTGGATTAGTCGTCAGC 
GCGGGCACCGCATGGGCGGGCAGATTGCGCGGAGCAAGCGGCGTGACATTGGCCGGCATT 
ATTCTGACCGCCGGTTTCATGATGGGGCCGATTGTGACAAGTGGGTTGGGGATGGCGTCG 
ACAAGCATTATTACGCCCTTTGCCATAAGCGTTGCCCTCTCGCTGATCGCGGTGGTTGTG 
GGATTTGCGCTTGGCGATGCCCGCAGCACCCCGAGCGCACTTGGCGCATCCAGCGGAATC 
AAACACGAACGAAGCATGAAAAAGGCCCTCGCGGTGTCCTTGCCGATGGCAATTTGGGTG 
TTCAGCTGCATCACCACCTCCCTGATCGTGATGTCCGCGCGCATCGACTCCACCTTCGGC 
AACGCCATTCTTCTCCCCGGAATCGGCGCGGCGATCGCCTTCAGCGCAGGCCTGATCGCA 
CAATTTTTAGGTAGGAAATTCGCGTGGGGTCGTGGCTCCGGAATCGTGGGCGCGCTGTGT 
GCCCTCGCGGGTTTTGCGCTGGCAGCTTTTGGTGGCGACTCCATTCCAGTGTGGCTTTTC 
GTTATCGCCTCGATCCTGTTCGGCACCGCATATGGCCTCTGCCTGCGCGAAGGCCTCCTC 
AGCATCGAAACTTACACGCCACTCAACCGACGTGGCACCGGCATCGGCATCTATTATGTG 
TTCACGTATTTGGGATTCGGGCTGCCAGTGCTTCTCGACGCCCTCCTCCCGCACCTTGGC 
GCCTCCATTCCGCTGTACGCGCTGGCGGCGCTCGCCCTTGGCTCCGCAGTAATCCGCGGC 
GTACAAATCAAGCGCGGGTATGTGGTT 

>RXA01922-downstream 
TAGATTTCTACCTACGACCTGAA 



>RXA01936-upstream 

TTTACAGCAGGCATTTTTCGCGGTGAATCAACCCACCCGAACGGCGATCCTTCGAAGTAT 
TTTGCCGATTGAT C AAT AAGCGTC GGC AAC AT C AC T GAAT 

>RXA0193 6 

ATGCTGCTCATGCAGACCGGCGCAATCGTTGGCCCGCTGATCGCAGGTGCGTTGATTCCG 
CTGATCGGTTTCGGGTGGCTGTATTTCCTTGATGTTGTCTCCATCATCCCCACACTGTGG 
GCTGTATGGTCACTGCCTTCGATCAAGCCATCCGGCAAGGTGATGAAGGCTGGTTTCGCC 
AGTGTGGTGGATGGCCTGAAGTATTTGGCTGGCCAACCCGTGTTGTTGATGGTGATGGTG 
CTGGATCTTATCGCCATGATTTTCGGCATGCCACGTGCGCTTTACCCCGAGATCGCAGAA 
GTGAACTTCGGTGGGGGTGACGCCGGTGCAACGATGCTGGCGTTCATGTACTCATCCATG 
GCTGTTGGCGCAGTTCTTGGCGGCGTGCTGTCTGGTTGGGTGGCCCGGATTAGCCGCCAG 
GGTGTTGCAGTTTATTGGTGCATCATCGCCTGGGGCGCAGCCGTTGCTTTGGGTGGTGTG 
GCAATTGTTGTCAGCCCCGGCGCGGTGACTGCGTGGGCGTGGATGTTCATCATCATGATG 
GTCATTGGTGGCATGGCTGACATGTTCAGCTCGGCAGTTCGAAACGCTATTTTGCAGCAG 
TCTGCTGCGGA^.CATGTGCAGGGCCGAATCCAAGGTGTGTGGATCATCGTCGTGGTGGGT 
GGACCTCGTTTAGCTGACGTCCTTCACGGTTGGGCCGCTGAGCCCCTCGGCGCAGGTTGG 
ACGGTATTATGGGGCGGAGTAGCGGTGGTTGTACTCACTGCAATTTGTATGGTGGCGGTG 
CCTAAATTCTGGAAATACGAGAAACCAAAAATTACCGGCATC 

>RXAO 1 93 6-downs t r earn 

T AAAT AC T T AT CC AT GC CC AT T T 



>RXAO 1937 -upstream 

GCGCGGTGACACCACAGCCGTTGTCAGCGGCGCTTGGTCTGTGGAGGATCGCCGAGGTTA 
CTAACAAATAGGCCCAACAAAGAGGTCTAAGCTCTACCTG 

>RXA01937 

GTGAGTTTCCGAGATATTTTCGCTGACACCAGACCGCTGAAAGAACCGGCCTTCAAACGC 
CTCTGGCTTGGCAATGTTGCCACCGTCATTGGTGCCCAATTAACTGTTGTTGCCGTTCCG 
GTGCAGATTTACCAAATGACTGGGTCCTCCGGCTATGTGGGCTTGACCGGGCTTTTTGGC 
CTTATTCCTTTGGTTATTTTTGGCCTTTATGGTGGATCCATTGCGGATGCTTTTGATAAA 
CGCATCGTGCTGATCTGCACCACGATCGGCATGTGTGTCACCACTGCCGGTTTTTGGGTG 
CTGACCATTTTAGGCAATGAGAATATTTGGCTCCTGTTAATAAACTTTTCTTTACAGCAG 
GCATTTTTCGCGGTGAATCAACCCACCCGAACGGCGATCCTTCGAAGTATTTTGCCGATT 
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GATCAA 

>RXAO 19 37 -downstream 
TAAGCGTCGGCAACATCACTGAA 



>RXA01 98 4 -upstream 

AGGAAATGTCTCACGTCACAACCTTTTGAAAGGTGGCTAAGTACGCACATTTGTTGTCTG 
CAATAGTGCCGGTGAGGGAGCTGTCCGATATTGTGCTTAC 

>RXA0198 4 

ATGCACGAATCTGGAAAAAATCCTGTCAAGGTTGTCGACTCGCAGGCACCACAAGGACGC 
GGTGGGCATATCGGCGGACATATCAAACGCCGCCCGATTCCTAGGCAAACGGAAATTTCC 
GAGGTTCGTCGATATATCGTCATGACTGCCCTCGCACTCGGTGGCTTCGCCATCGGTGTG 
ACGGAATTTGTCTCCATGGGTCTGCTCAGCGCGATCGCCTCCGACTTTGAGATCTCCGAA 
GACCAAGCCGGACACATCATCACCATCTACGCCCTCGCG 

>RXA02060 

GAATTTGCCCGCATTTTGAAGCCAAAGGGACAGGTCATCGTGCTTACCGCAGATACCGGC 
CACTTGGCTGAGCTTCGTGAACCACTGGGCATCATTGATGTGGAGGCCGGCAAAGTTGAT 
CGCATGATCGAACAAGCGGCAGGCCACCTCAAGCCAGTTGGCGAAAGAGACTTGGTGGAA 
TTTGAAATGCTGCTGGATCAAAAATCCATTGCATCTCAGATCGGTATGAGCCCTTCTGCA 
CGCCACATTAAGCCTGAGGCTTTGGCGGAACGCATCGCCGCTCTACCAGAACAAATGAAG 
GTTACAGCCCGGGCCAAGATCACCAGGCTGGAACGCATC 

>RXA02050-downstream 
TAACTCTTATCTCACTGGGCCTT 



>RXA02 08 7-upstream 

AATCGGATTCATGCTGTGTGGTGTGATCAGTTTGCTGGCTGCGGTCGCATGGATCTTCGG 
CCGGGAGACGCTGCCAACGGCGAAAGTCGAGCAGGTATAA 

>RXA02 08 7 

ATGACGCCAATTGTGGAGTCCAGGGCGTGGAAAGCTCTGGGCGCTTTAAGTGTTGGGCTG 
TTTCTCACACTGCTTGACCAATCGTTGGTGGCTGTCGCGCTGCCAAAGATTCAAGAGGAT 
TTGGGTGCGAGCCTGAACCAAGCGGTGTGGGTGTCAGCGGTTTATTTGCTCACTTTTGCG 
GTGCCACTGTTGATTACTGGGCGCTTGGGTGATCGTTATGGACAGCGAAATATTTATCTT 
GCCGGCATGGCTGTGTTTACCCTCGCGGCGTTGGCCTGTGTATTTGCACCAAGCATCGAA 
TGGTTGATTGCTGCTCGCGCGGTGCAGGGCCTGGGCGGATCTCTTCTTAATCCGCAGCCC 
CTGAGCATCATTCACAAGATTTTCGCGCATGATCGTAGGGGAGCCGCCACCGGGGTGTGG 
AGTGCTGTTGCCTCATCAGCTGGACTTTTCGGGCCAGTTATCGGTGGTGTTCTGGTGGGG 
TGGATCAGCTGGCGTGCTGTGTTCTTGGTTTATGTGCCGCTCGGATTGATCTCCCTATTT 
ATGGTGGCGCGTTATGTGCCTAAACTTCCCACGGGAACCTCGAAGATCGATTGGCTCTCG 
GGTGCGGTCTCACTTGTTGCTGTACTTGGTGTGGTTCTTGCCTTGCAGCAGGGGCCAGAA 
CTTGGGTGGGGPACACTGATTTGGGTGTCCCTTGCCGTTGGTATTGCTGCAGCTGTGCTC 
TTTATATGGATGCAAACAAGATCCAAGGCGCCACTGATGCCGTTGAGGATTTTCAAGACG 
CGCAACTTCGCGATCGGTGCATTTTCGATCTTCAGCCTGGGCTTTACGGTGTATTCCGTT 
AATTTGCCCATCATGTTGTATCTGCAAACGGCTCAGGGAATGTCGTCGCAGTTGGCCGGT 
TTGATGTTGGTTCCGATGGGCATCATCTCTGTGGTGATGTCACCAGTAATTGGACGATTG 
GTGGATCGCCTGGCACCAGGAATGATCTCCAAGATCGGATTCGGCGCGCTGATTTTCTCG 
ATGGCGTTGATGGCTGTCTTTATGATCGCCAACCTATCGCCGTGGTGGCTACTCATCCCG 
ATTATTTTGTTCGGTAGCTCCAACGCGATGAGTTTTGCACCGAACTCTGTGATTGCTCTG 
CGTGATGTTCCGCAGGATTTAGTGGGCTCTGCTTCTGGTTTTTACAACACCTCACGCCAG 
GTGGGCGCTGTTTTGGGCGCCGCTACCTTGGGCGCTGTGATGCAAATAGGAGTGGGCACG 
GTGTCCTTCGGTGTTGCCATGGGTGCGGCAATCCTGGTGACACTCGTGCCCTTAATCTTT 
GGGTTCCTAGCGGTAACCCAATTTAGA 

>RXA02 087 -downstream 
TAGTTGCTCCGATTTTCTCACGA 
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>RXA0208 8-upstream 

AGAGCACCCAAGCGACATTGTTCGATAATATGTTCTATTATTGGTATTAATACTGGTCAG 
CTAGATATAT^iVAGGGGCGCAGGGCTAGCCTTGGGTGTGAA 

>RXA0208 8 

ATGTTAACTCAi^AAAATAGAATTAGAGGCTAAACCAAAAATCCCAGAGGAGATCTGGGTG 
CTGGTTGTGGCTGCGTTTATTATTGCGCTGGGCTATGGCCTGATTGCGCCGATTTTGCCA 
CAGTTTGTGGTCGGTTTTGATGTAAGTTTTGCAGCTGCCAGTGCGGTGGTGTCCATCTTT 
GCGGGCGCCCGGTTGTTGTTTGCGCCGATGTCGGGGAGTTTGATCGATAAGATCGGTTCC 
CGTCGTGTGTATCTCACTGGTTTACTCACCGTGGCTATCACCACGGGGCTTGTTGCGTTG 
GCGCAGGAATACTGGCAGATTCTGCTGCTTCGTGGCATCGCAGGTATTGGTTCCACCATG 
TTTACGGTCTCTGCCATGGGCCTGATCGTGAAGATGGCGCCGGTGGAGATCCGCGGGCGG 
TGTTCGTCGGTATATGCCAGTTCGTTCCTGTTTGGCAATATTATTGGCCCGGTTGTGGGT 
GCTGCGATGTCCGGTTTGGGCATGCGGTGGCCGTTCGCGATTTATGGTGCTTCCGTTGGC 
TTAGCTGCACTTGTTGTGTGGTGGCGGATGCCGAAAACCAACGATTCACTTCGGAAGGCT 
GATAGCAATAGTGTGCCGGCGTTGCGCTTTGCTGAGGCAATTAAGGATTCTGCCTACCGC 
TCGGCGTTGTTTAGTGCTTTTGCCAATGGTTGGTCGAACTTTGGTGTGCGTGTGGCGGTT 
CTTCCACTGTTTGCCGCAGCTGCATTTAGCAATGGCGGAGCTATTGCGGGTTTTGCCATG 
GCTGCGTTCGCCGCTGGAAATGCTTTGTGTCTGC7VATTCGCGGGCGATCTCTCAGATCGC 
ATTGGCCGTAAi3.CCGATGATTATTTCCGGGCTGATCGTCAATGCAGTGTTCACGGCAATG 
ATCGGATTCGGCACAGAAGTGTGGATCCTGATCACGGTATCTGCGTTGGCAGGTGCTGGT 
GCGGGCTTGCTTAATCCAAGTCAGCAGGCGGTGCTCGCTGATGTTATAGATTCCCGCCCC 
GGCGGAAAAGTCTTAGCGAATTTCCAAATGGCGCAGGATTTCGGTGCGATTGTTGGCCCG 
ATTCTCGTAGGCATGATCGCAGAACAGGCAGGCTTCCAAATCGGATTCATGCTGTGTGGT 
GTGATCAGTTTGCTGGCTGCGGTCGCATGGATCTTCGGCCGGGAGACGCTGCCAACGGCG 
AMGTCGAGCAGGTA 

>RXA02 08 8 -downstream 
TAAATGACGCCTtATTGTGGAGTC 



>RXA02116-upstream 

TTTTATATCCTAGCAAGGGTGTTGCATGATGCAATAAACGTGGTAGTTTGTGTTCATAAC 
AAAATTGCATGATGCAATAAT TT CGATTTAAAGGAGAACA 

>RXA02116 

GTGTCCGTAGCTGAAGAAGGGAAACTTTTTACACCAACGTTTGTCATGGGATGGTTTGCC 
AACCTTTTCCAGTTCCTGGTGTTCTACTTCCTCATCACCACCATGGCTTTGTACGCCATC 
AAGGAATTTCA^lGCCTCTGAAGTAGAAGCTGGCTTCGCATCCAGCTCAATTGTTATCGGC 
GCAGTCTTTTCCAGGTTTTTCTCCGGCTATATTATTGACCGTTTTGGTCGACGCAAGATT 
GTGCTCATCTCAGTCCTAGTCACTACCATTGCGTGTGCCTTGTACCTTCCCATCGAATCA 
TTGCCATTGCTATACGCAAACAGGTTCCTCCACGGTGTTGGATACGCTTTTGCTGCCACC 
GCGATCATGGC/^TGGTCCAGGAGCTCATTCCAGCGTCACGACGTTCCGAAGGTACTGGT 
TACCTGGCATTGGGCACTACCGTTTCTGCAGCACTTGGACCAGCCCTAGCACTTTTTGXC 
CTAGGAACATTTGATTACGACATGCTGTTTATCGTGGTCTTGGCAACCTCGGTCATCTCT 
TTGATCGCCGTCGTGTTCATGTACTTTAAGACCAGCGACCCTGAGCCTTCTGGGGAACCA 
GCCAAGTTCAGCTTCAAATCTATTATGAACCCAAAGATCATCCCCATCGGCATCTTTATC 
TTGCTTATTTGCTTTGCTTACTCTGGCGTCATTGCCTACATCAACGCATTTGCTGAAGAA 
CGCGATCTGATTACGGGTGCTGGATTGTTCTTCATTGCCTACGCAGTATCAATGTTTGTG 
ATGCGCAGCTTCCTTGGCAAACTGCAGGACCGTCGCGGAGACAACGTCGTTATTTACTTT 
GGATTGTTCTTCTTCGTTATTTCCTTGACGATTTTGTCCTTTGCCACTTCCAACTGGCAC 
GTTGTG 



>RXA02159-upstream 

TGATGGACCAGCGTCCAAAGTTTTCGATGAAGCAGAAAACCGCCTCCACGCTCAGAAAGC 
ACTGCTGGTGTGGCTGCTGGCCAACCAGCCGAGGTAAGAC 

>RXA02159 

ATGTCCCTTGGCTCAACCCCGTCAACACCGGAAAACTTAAATCCCGTGACTCGCACTGCA 
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CGCCAAGCTCTCATTTTGCAGATTTTGGACAAACAAAAAGTCACCAGCCAGGTACAACTG 
TCTGAATTGCTGCTGGATGAAGGCATCGATATCACCCAGGCCACCTTGTCCCGAGATCTC 
GATGAACTCGGTGCACGCAAGGTTCGCCCCGATGGGGGACGCGCCTACTACGCGGTCGGC 
CCAGTAGATAGCATCGCCCGCGAAGATCTCCGGGGTCCGTCGGAGAAGCTGCGCCGCATG 
CTTGATGAACTGCTGGTTTCTACAGATCATTCCGGCAACATCGCGATGCTGCGCACCCCG 
CCGGGAGCTGCCCAGTACCTGGCAAGTTTCATCGATAGGGTGGGGCTGAAAGAAGTCGTT 
GGCACCATCGCT'GGTGATGACACCGTTTTCGTTCTCGCCCGTGATCCGCTCACAGGTAAA 
GAACTAGGTGAP.TTACTCAGCGGGCGCACCACT 

>RXA0215 9-downstream 
TAAAGCGCCCCTAGTTCAAGGCT 



>RXA02 18 4 -upstream 

TTTACCGCGATGCTTGCGGTGTATAATAATTTCTTCTGGTCAAAAATAGTTGATCAATTT 
GAATCAGCATATGAATTAGGAATGAAAGTGGTGAGGACAA 

>RXA0218 4 

GTGCCTGTCGG^ACAGTGAAGTGGTACGACGCGGAGCGTGGTTTCGGCTTTGTCTCCAAT 
CCAGGTGGTGAPiGATTGCTTCGTAGGTAAGCAAGTACTTCCCAAGGGAGTCACCGAATTG 
CACAAGGGACAGCGAATCGATTTTGACTTCGCCGCAGGCCGTAAGGGCCCTCAAGCACTT 
CGAATAAAGATTCTTGAAACTCCACGCAGGCGTCCACAGCACAAATACAAGCCAGAAGAG 
CTCAACGGAATGATCTCTGACCTCATCACGCTTCTAGAAAGTGGAGTGCAACCAGGCCTT 
GCCAAAGGGCA?iTACCCGGAGCACAAAGCTGGAGCGCAGGTAGCAGAAATTCTTCGCGTT 
GTTGCGAAGGAGCTTGAGTCT 

>RXA02 18 4 -downstream 
TAAAACAATAAGGAGAGGAT CCG 



>RXA02200-upstream 

ATTGTGTGGAGAGTGGTCATAAATCCACTATATATTGACGAATGTCGATATTGAAAGTAT 
TTTGAATATCGACAGGTATCAATATACCGAAAGGTGTCGC 

>RXA022 00 

ATGACAAACTC/^CTCAGACGCGGGCCAAGCCAGCCCGAATCTCATTTCTTGATAAATAC 
ATTCCACTTTGGATTATTTTGGCGATGGCGTTTGGGCTATTTTTAGGCCGGAGCGTTTCG 
GGACTCTCAGGCTTTCTAGGCGCAATGGAAGTCGGAGGGATCTCCTTGCCAATCGCTTTA 
GGCCTCCTTGTZiATGATGTACCCACCGTTGGCCAAAGTTCGGTATGACAAAACTAAACAA 
ATTGCCACTGATAAGCATTTGATGGGCGTGTCACTCATTCTCAATTGGGTGGTGGGTCCT 
GCCTTAATGTTCGCGCTAGCTTGGTTGTTCCTCCCAGACCAACCGGAATTACGAACCGGC 
CTGATTATTGTAGGACTCGCACGATGTATTGCGATGGTCTTGGTTTGGTCTGATATGTCC 
TGTGGAGACCGCGAGGCTACAGCAGTTCTCGTAGCCATTAATTCAGTTTTTCAAGTCGCA 
ATGTTTGGTGCACTTGGCTGGTTCTATCTGCAAGTTTTACCATCCTGGCTAGGATTACCA 
ACTACCACCGCTCAATTCTCTTTCTGGTCAATTGTGACTTCGGTTTTGGTGTTCCTCGGA 
ATACCTCTACTTGCTGGAGTTTTCTCGCGAATTATTGGCGAAAAGATCAAGGGACGTGAG 
TGGTATGAACA/^AAGTTCCTTCCGGCAATCTCTCCATTTGCACTAATCGGTCTGCTTTAT 
ACGATCGTCTTGTTGTTTTCATTGCAAGGTGATCAGATCGTCTCTCAACCATGGGCTGTA 
GTTCGTCTCGCGATACCATTGGTTATCTATTTCGTTGGAATGTTTTTCATTTCACTCATT 
GCGTCAAAACTATCTGGCATGAACTATGCAAAGTCTGCATCCGTCTCTTTCACTGCAGCT 
GGCAACAATTTTGAACTTGCGATTGCGGTGTCGATCGGAACGTTTGGCGCAACTTCTGCA 
CAGGCTATGGCAGGAACGATTGGTCCCTTGATTGAAATTCCAGTACTTGTCGGCTTGGTC 
TACGCCATGCTGTGGCTAGGCCCCAAGTTGTTCCCAAATGACCCCACGCTGCCATCATCA 
GCTCGTTCTACCAGCCAAATCATCAACTCA 

>RXA02200-downstream 
TAGCGAAGGAATCAACTTCATGA 



>RXA022 01-upstream 

TCTACCAGCCA71ATCATCAACTCATAGCGAAGGAATCAACTTCATGAATAATCAACCATC 
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AGTACTTTTCGTTTGCGTCGGCAATGGTGGAAAATCTCAA 
>RXA02201 

ATGGCCGCAGCGCTAGCCAAAAAACATGCCGGGGACGCTCTCAAAGTTTATTCAGCTGGC 
ACAAAGCCAGGTACGAAATTAAATCAACAGTCCCTTGATTCCATTGCTGAAGTTGGCGCA 
GATATGTCTCAP.GGGTTTCCAAAGGGCATTGACCAGGAGTTAATTAAGCGAGTAGACCGC 
GTGGTCATTCTTGGTGCCGAAGCTCAACTAGAAATGCCTATCGATGCAAACGGCATACTA 
CAGCGCTGGGTJiACTGACGAACCCTCTGAACGTGGAATTGAAGGTATGGAACGCATGCGC 
CTGGTCCGAGATGATATTGACGCCCGAGTCCAAAACCTCGTCGCTGAACTAACCCAAAAC 
GCA 

>RXA02201-downstream 

T AGC AGT T T T C T AAT C T C AC ACA 



>RXAO 22 02 -upstream 

CGCTGAACTAACCCAAAACGCATAGCAGTTTTCTAATCTCACACATCTTCAACACCGTTA 
AATCTATTGGTTTCCCCGTAAAATCTTCGAAAGG7\AGAAC 

>RXA02202 

ATGACCGGGCA^iGCTGCACCAAACTTGCATACCAATATTTTGAACCGTATCGCAAATGAA 
CTGGCGTTGACCTATCAAGGAGTTTTCTCTGCAGAGACTATCAACCGCTATATTTTTGAA 
TCGTATGTGTCGTTGGCGAGAACAGCAAAAATCCATACGCACCTGCCAATTTTGGCAGAA 
GGTTTTGCTAAPtGACCGGCTGCACGCACTTGCGGTAGCTGAAGGTAAGGTGGCTTCACCT 
GTGCCTCAGGTCCTATTTATTTGCGTCCACAACGCAGGTCGTTCACASATTGCTTCGGCG 
TTGTTGTCTCACTATGCCGGTAGTTCTGTAGAGGTACGTTCTGCAGGTTCTTTACCTGCT 
TCTGAAATTCACCCACTGGTGTTGGAAATTTTGTCAGAGCGAGGAGTGAACATTTCTGAT 
GCATTTCCGAA^iCCGCTAACCGATGATGTTATTCGCGCATCTGACTATGTCATAACAATG 
GGATGTGGAGATGTGTGCCCAATGTATCCAGGAAAGCACTATCTCGATTGGGAGCTCGCT 
GATCCGTCAGATGAAGGTGAGGACAAGATACAGGAAATAATTGAGGAAATTGACGGTCGA 
ATCCGCGAGCTTTGGAAAAGCATTCAATTATCGCAAAAC 

>RXA022 02-downstream 
TAGGCAGTCAA/lGGTCTGGCACC 



>RXA022 05 -upstream 

GCCCAAACCGAGCCTGGATACCCGCAAACCACTTGAACCGACCATTCGCTGTTTCACGCC 
CACCACACTACTGAGGTCATAAGGTAGTACGGTAGATCGG 

>RXA02205 

GTGAATGAAGAGATAACCCTCCTAGCCGCAGCAGCAGATCCTGCCGCAACTGAAAATATT 
GGCTGGGTACAI5ACCATTGTGCTCTCCATCGTTCAAGGCCTCACAGAGTTCCTGCCGATC 
AGCTCCAGCGGACACCTCCGAATCATCTCTGAGCTGTTCTGGGGTGCCGATGCCGGCGCG 
TCCTTTACCGCCGTGGTTCAGCTTGGTACCGAAGCCGCAGTGCTGGTGTTTTTTGCCAAG 
GAAATCTGGCAJIATCATCACAGGTTGGTTCGCTGGCGTATTCAATAAGGAACGCCGCGGA 
TTTGAATACCGCATGGGCTGGATGATCATTGTTGCCACCATTCCCGTCGTGATCTTGGGT 
GTGTTGGGCAAGGACCTGATCCGTGAGGCGCTGCGAAATATGTGGATCACTGCATCCGTG 
CTGATCCTGTTCTCCCTGGTGTTCATTTTGGCCGAGAAGATGGGCAAGAAGGAACGCGAC 
TACGACAAACTGACCATGAAAGATGCCATCATCATGGGTCTTGCACAGTGTCTTGCGCTG 
ATCCCTGGCGTGTCTCGCTCCGGCGGCACCATCTCTGCTGGTTTGTTCCTTGGTCTCAAG 
CGTGAAGTAGCCACCAAGTTCTCCTTCCTGCTGGCAATCCCTGCAGTGCTTGGCTCCGGT 
TTGTACTCCCTGCCTGACGCTTTTGCGCCAAGCTCCGGACAAGCTGCCTCCGGCCTACAG 
CTCACCGTGGGTACCCTGGTTGCCTTCGTAGTTGGCTACATTTCCATTGCGTGGCTGATG 
AAGTTCGTGGCilAACCACTCCTTCAGCTGGTTTGCTGCATACCGTATTCCTGCAGGTCTG 
CTCGTGATGCTGCTGCTCGCACTGGGCATGCTCAACCCA 

>RXA022 05-downstream 
TAAAATTCCTGTACATCTTAAAA 
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>RXA02273-upstream 

TAAATTTTGTGGCACTCCCCACATTTCTATCAATCTATAGAAAGTATGACTTAAAGTCGA 
T T T T GC AAGT T T C TAT AG AT T GAT AGAAAAGGGAGT T T AG 

>RXA02273 

ATGTCTTACACATCTTTTAAAGGCGATGATAAAGCCCTCATCGGCATAGTTTTATCAGTT 
CTCACATTTTGGCTTTTTGCTCAGTCAACCCTAAATATCGGCCCAGATATGGCAACTGAT 
TTAGGGATGAGCGATGGCACCATGAACATAGCTGTCGTGGCCGCCGCGTTATTCTGTGGA 
ACATTTATCGTCGCAGCCGGCGGCATCGCAGATGTCTTTGGCCGAGTACGAATCATGATG 
ATTGGCAACATCCTTAACATCCTGGGATCTCTCCTCATCGCCACGGCAACGACTTCTTTA 
GCCACCCAAATGGTGATCACCGGCCGAGTTCTCCAAGGACTGGCAGCAGCGGCCATCATG 
TCTGCATCCCTAGCATTAGTTAAGACATATTGGTTAGGTACTGACCGCCAACGAGCAGTC 
TCCATTTGGTCCATTGGTTCATGGGGTGGCACCGGATTCTGCGCGCTTTTCGCGGGTCTT 
GTTGTAGCAAGCCCCTTTGGTTGGAGAGGAATCTTCGCCCTCTGCGCGATCGTCTCCATC 
GTTGCTATTGCCCTTACCCGCCACATCCCGGAATCCCGTCCGGCTCAATCCATTGGCATG 
CATTTGGATTGGAGTGGCATCATCGTTCTTGCCCTCAGTGTTCTATCTCTTGAATTGTTT 
ATTACCCAAGGTGAATCACTTGGCTGGACGCACTGGATGACCTGGACTCTCCTTGCCGTT 
TCTTTGACATTTCTTGCAGTTTTCGTCTTCATTGAACGCATCGCCAGCTGGCCAGTTCTC 
GACTTCAACCTTTTCAAAGACCACGCCTTCAGCGGTGCGACCATCACCAACTTCATTATG 
AGCGCTACTGGCGGAGTAGTTGCCGTTGTCATGTGGGTTCAGCAAATGGGATGGGGTGTC 
TCCCCAACAATCTCGGGACTCACCAGCATCGGCTTCGCAGCCTTT 



>RXA022 8 2 -upstream 

CGCGATTGCGTCATCGATCGTTGTTGCTTCCATGCGCACCACACTATCTTTCTGCACGCC 
CTGATGCCCTGTGGATTCAAAACTGTGCTTTTATAGGCGT 

>RXA02282 

ATGCAAGAATCCTCACGTGATAATTTCCAAGTTGACCTCGGCGGCGTTGTTGATCTTTTG 
AGTCGCCACATTTATTCCGGTCCGAGGGTGTATGTGCGTGAGTTGCTGCAGAATGCGGTT 
GATGCTTGTACTGCACGTTCTGAACAGGGTGAGGAGGGCTACGAGCCGAGTATTCGTATT 
CGGCCGGTGACCAAGGATCGTGCCACGTTTTCACTGGTTGATAATGGTACGGGCCTGACC 
GCGCAGGAGGCGCGGGAATTGCTGGCGACGGTGGGGCGGACGTCGAAACGCGATGAATTC 
GGTCTGCAGCGGGAAGGTCGCCTGGGGCAATTTGGC 



>RXA02305-upstream 

TATGCGCGCAGGTGTCTACTGGTGACGCAGCCGACGACGATTATTTTGACGAAGCCACCG 
CAAACGATGACTTCGATCCCGAAAAGTGGAGGAACATGTA 

>RXA02 305 

ATGCCAGCCTTTGAGGCAATGCCAGGAATGCCGTATTGGATCGACCTGTCCACCTCGGAC 
ATTGCAAAATCTGCACACTTCTACGAAAACGTTCTCGGCTGGGAAATTGAAGAAGTCAAC 
GATGGCTACCGCATGGCTCGTCTGCAGGGACTACCCGTGGCAGGGCTGATCGATCAGCGC 
GGTGAATCAAGCATCCCGGATACCTGGATTACCTACTTCCTCTCCTACGATCTGGATGCC 
ACTGCAAAGAAGATCGCAGAACTGGGTGGACGAATTCTGGCCGAGCCAACTGACGTGCAC 
TTGGGACGCATGATCCTAGCTGTTGATACTGCCGGCGCACTGTTCGGCGTTATTGAGCCA 
GGCAGCGAGGAJ^TCATTCGTCGCTGCTGGTGAACCAGGCACATCCGTGTGGCATGAACTC 
ACCACTGTCTCCAAATATTCCGAAGCTATCGATTTCTACGGTGAGCTGTTCACTTGGACA 
ACCTCTGAAATGGCTAGTGCTGAAGACGATAGTTTCCGCTACACCACCGCATTGGCTGAC 
GGTTCCGCCTTTGCTGGAATTTTTGATGCCAAAGGCCACTTCCCACCTCAGGTTCCAAGC 
TTCTGGCAGTCCTACCTTGGCGTGCTCAACGCCGATGATGCTGCAGCGAAGGCCAAGGAA 
TTTGGTGGCGATGTTATTCGTAAGCCATGGGACTCAGAATTTGGCCGCATGGTTCTCATC 
TCTGATTCCACTGGTGCCACAATTACCTTGTGTGAAGTAGAGGAATACGTCGAGGAAGCA 
GCAGAAGGCGATGATCTCTTCGACATCGATCTCAGTGCTTTCGAAGAGCAGTTCCGCAAG 
CAAGAAGGACAG 

>RXA02 305 -downstream 
TAATCCTACAGCGCCATGGAGGA 
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>RXA02 4 31 

GTGGTGGTGACACCCCGTCATATCGTTTACTCCGCAGCCTCGCGCCGGGTGTTCCAAATC 
GTGGAAAAACGCGCCGGAATTGTCGAACGCCTCAGCATCGATGAAGGCTTCATGGAACCA 
GAGGCTCTCGTTGGAGCCACCCCAGAAGAGGTGAAACAGTGGGCGGAAGAATTACGCGCG 
GAAATTAAAGAAGTTACTGGCTTACCCTCCTCGGTTGGTGCTGGCTCCGGTAAGCAGATC 
GCCAAAATTGGTTCAGGCGAAGCAAAGCCAGATGGTGTGTTTGTCGTGCCAGTAGACAAG 
CAACATGACTTGCTTGATCCACTTCCTGTGGGCGCACTTTGGGGAGTGGGTCCTGTGACA 
GGCTCCAAGCTTGCCTCAATGGGGGTGGAAACAATTGGTGATCTAGCAGCGCTAACCCAA 
AAAGAAGTAGAAATCAGCCTCGGTGCAACCATCGGAATATCACTGTGGAACCTTGCCCGA 
GGAATCGACGACCGCCCTGTGGAACCCCGCGCCGAAGCAAAACAGATCTCCCAAGAGCAC 
ACCT ATG AAAAAGACC T CC T CACC AGGCAACAAGT AGAT GCT GCCAT C ATT CGATCAGCC 
GAAGGCGCACACCGACGGCTCCTCAAAGACGGACGCGGTGCCAGAACTGTCAGCGTGAAA 
CTGCGGATGGCCGACTTTCGTATTGAGTCTCGTTCCTACACCTTGTCCTATGCCACCGAT 
GATTACGCAACTCTTGAGGCAACAGCATTCCGACTTGCCCGCTACCCCGGAGAAGTAGGC 
CCCATCCGCCTTGTCGGAGTAAGTTTTTCTGGTTTGGAAGAATCCCGCCAAGACATCCTC 
TTCCCGGAACTTGACCAACAAATCATCGTACCACCAGCACCCGACACCGATTATGAGGTA 
GGCGTGCAATCCTCTTCTAGTTCCGAAAGTACTCAAGTTGAAGCGCCGCAAGATGTCGCG 
TTGAGTATGTGGTGCGCAACGCAAGATGTCTACCACCCAGAATATGGCCACGGTTGGGTA 
CAAGGTGCCGGTCACGGTGTTGTATCAGTACGTTTTGAAACCCGCAGCACCACAAAAGGG 
CGAACTAAAAGTTTTTCCATGGATGACCCGGACCTCACCCCGGCAGACCCTCTAGATAGT 
TTGGATTGGGCTGACTGGTTTGCTGAAAATGGTGAAACGGGGGATGACGAA 

>RXA024 31-downstream 
TAGGGTTTCATCGGGTTTCGGGG 



>RXA024 4 6-upstream 

CAGGAAATCTTGCTGTCTAATGCACAACGGAAAACTGCTCACGGACGAACTAGTTGTAGC 
GAGCGTATTCTTTGTGTTCTCTCACGACAGGAATACTGCT 

>RXA0244 6 

ATGGCGATCGAGTCCATCGCGTACACCAGTGAAGCACTCTCAACCGGCAGTGGCCGGCTG 
GGGCATGTGCGCTCCACAGATGGTGCGCTCGAATTTGAAATGACACCGCCAAAGGCTTTG 
GGCGGATCCGGTGAAGGCACCAATCCAGAACAGCTGTTCGCGGTAGGTTACGCAGCCTGT 
TTCCACTCTGCCATGCACTCTGTCGCACGCAGCCGCAAGATCACTCTTGAAGACACAGCG 
GTTGGTGCCCGAGTTAGCATCGGGCCAAACGGCGCTGGTGGATTTGAGATTGCCGTAGAA 

ctcgaagtatcg;attcctcaattgccacaagcagaagcccaggaacttgctgatgccgcg 

CACCAGGTGTGCCCGTATTCCAACGCCACACGAGGCAATATCTCGGTAACTGTGTCAGTC 
ATCGACGAAGAGGCT 

>RXA0244 6-downstream 

T AAAAC C ACAGG AT T AAC AAAAC 



>RXA02541-upstream 

ATCCGCCGGTGTCCGGACAACAAAACTTGCAACACAAGATAACTTAAGAAATTGCATACA 
ATTCACCGCATATAAGACTCATGGAAGGAGGGGATGCCCA 

>RXA02541 

GTGAACAACAGCGAATGGGCAAATAAGAACTATTACGCAGACCTGGGGGTCTCCTCGTCC 
GCTTCAGAAGATGAGATCAAAAAGGCTTACCGCAAGCTCGCCAGGGAAAATCACCCAGAT 
AAAAATCCAGGTGACAAGGCCGCTGAAGATCGATTCAAAAAAGCGGCCGAGGCATATGAC 
GTACTTGGTGATGACAAGAAACGAAAAGAATACGACGAGCTCAAAGCACTTCTAGCTTCT 
GGTGGAATCCGCGGAGGATTCGGAAGCGGAGGTGCGGGATTCCCCGGCGGGTTTCGCACG 
TCGACGGGAGGATTCGACACCTCAGACCTCTTCGGAGGAGGACAAGGTGGAGGGTTTTCT 
ACGGACGGCGGTTTGGGCGATATCTTCGGTGGCCTTTTCAACCGCGGCGCTGGTTCTCAC 
CAGTCAGCTAGGCCGACGCGGGGGGCGGATGTACAAACCGAAATAACTCTCTCGTTTGTT 
GAGGCAGCGAA/^GGCACGACCATCCCAGTGGAACTCACCGGCGATGCGCCCTGCAACACC 
TGCCACGGATCGGGCTCCAAATCAGGCCACCCCGCAAAATGTGGAACCTGTGATGGAACC 
GGATTCACCTCTGAGAACAAGGGTGCTTTCGGATTCTCCGCTCCATGTGCAACCTGTGGT 
GGCACTGGTGA/iATAATCACTGATCCTTGCGATAACTGCCACGGCCGAGGCACCGTCCGG 
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AAGTCTCGTTCCATCACCGTGCGTATCCCAACTGGTGTGGAAGATGGACAGAAAGTTCGT 
CTTGCAGGCCAAGGCGAAGCAGGACCAAATGGCAAACCAGCGGGCGATCTCTTTGTGAAA 
GTCCACGTGAAAAAGGACGATGTGTTCACACGCGACGGCAGCAACATTTTGATCACCATT 
CCCGTGAGCTTCAGCGAGCTGGCTTTGGGTGGCGCTATTTCTGTGCCAACGCTCAACAAG 
CCTGTAAAACTCZ^AGCTACCTGCGGGAACGCCAGATGGTCGTACTTTGCGTGTACGCGGT 
CGCGGTATCGAAGCACGTGATTCCACTGGTGATCTGCTGGTTACAGTCCAGGTTTCTGTC 
CCGAAGAATCTGGATGACAACGCTGCGGAAGCTCTCCGCGCATATGCTGAAGCAGAAACT 
AATTCAGGTTTTGATCCCCGCGCTAACTGGGCGGGCCAGAACCGC 

>RXA025 41-downstream 
TAGACGTTCTCTTTGAGAAAGGA 



>RXA025 42 -upstream 

CCAGGCTGACGCAGGTGCAGAAGGCGCTGCAGATGACAATGTTGTTGACGCTGAAGTTGT 
CGAAGACGACGCAGCTGACAATGGTGAGGACAAGAAGTAA 

>RXA0254 2 

ATGACTACCCCTAACGGAATGCCCGACAATCCTGGGGATCCTGAAAATACCGATCCAGAG 
GCAACCTCTGCTGATCGTGCTGAGCAGGCAGCTGAAGAAGCAGCTGCCCGCCAAGCGGAG 
GAATCTCCATTTGGACAGGCCTCAGAGGAAGAAATTTCTCCAGAGCTCGAAGCAGAGATC 
AATGATCTTCTATCAGATGTTGATCCAGATTTGGATGGCGATGGTGAAGTGTCCGCTGTA 
GAAACACAGCTTGCCGAACGCACTGAGGATCTGCAGCGAGTCACCGCTGAGTACGCCAAC 
TACCGTCGACGTACCGAGCGTGAACGCCAGGGCATCATCGACACCGCACGCGCAGGTGTT 
GTTACCCAACTTCTGCCGTTGCTCGACGATCTTGACCTGGCTGAACAGCACGGTGACCTT 
AACGAAGGTCCGCTGAAGTCACTGTCTGACAAGCTGATCAACATCCTGGGTGGATTGAAG 
GTGGAATCCTTCGGCGAGATCGGCGAAGCATTCGATCCAGAGATCCACGAAGCAGTACAG 
GATCTCTCACAGGGTGATGTCAAGGTTCTGGGAACGGTACTCCGCAAGGGATACCGCCTC 
GGCGACCGCGTCATCCGCACCGCAATGGTCCTCATTGGGGATCCAGAGGAGAGC 

>RXA0254 2-downstream 

T AGAG AG AC TAAGTCTCT TAG T G 



>RXA02 54 3-upstream 

CTCAATGAGGAGTTTTTCTTACCGGCGAAAGTCGGTGGGAAGCAAGTCAAAGCTCAAGCC 
GT GGACAGT AC T AAAAT CACCTAAAACAGGAGGCACCAT T 

>RXA0254 3 

ATGGGACGTGCAGTAGGAATTGACCTTGGAACCACCAACTCTGTGGTTTCCGTACTTGAA 
GGCGGCGAGCCAGTAGTTATCGCAAACGCAGAAGGCTCACGCACCACCCCTTCCGTCGTT 
GCATTCGCAAAGAACGGTGAAGTTCTAGTCGGCCAGTCCGCTAAGAACCAGGCGGTCACC 
AACGTTGACCGCACCATTCGCTCCGTCAAGCGCCACATCGGCACCGACTGGTCCGTTGCT 
ATCGATGACAAGAACTACACCTCACAGGAAATCTCGGCTCGTACCCTGATGAAGCTGAAG 
CGCGACGCTGAP.GCATACCTGGGCGAGGACGTCACTGATGCTGTTATTACCGTTCCTGCA 
TACTTCGAGGACTCACAGCGCCAGGCAACCAAGGAAGCTGGTCAGATCGCAGGCCTTAAC 
GTTCTGCGTATTGTTAACGAGCCAACCGCGGCTGCACTTGCATACGGCCTTGAGAAGGGC 
GAGCAGGAGCAGACCATTCTGGTATTCGACCTCGGTGGCGGCACCTTCGACGTCTCCCTC 
CTAGAGATCGGCGACGGTGTTGTTGAGGTTCGCGCAACCTCCGGCGATAACGAGCTCGGT 
GGCGACGACTGGGATCAGCGTATCGTTGACTGGCTGGTAGAGAAGTTCCAGTCCTCCAAC 
GGCATTGACCTGACCAAGGACAAGATGGCCCTGCAGCGTCTGCGTGAGGCAGCTGAGAAG 
GCAAAGATCGAGCTGTCCTCTTCCCAGAGTGCAAACATCAACCTTCCTTACATCACCGTT 
GATGCAGACAAGAACCCACTGTTCTTGGATGAGACCCTTTCCCGTGCCGAGTTCCAGCGC 
ATCACCCAGGACCTCCTGGCCCGCACCAAGACTCCTTTCAACCAGGTTGTTAAGGACGCT 
GGCGTGTCCGTCTCGGAGATCGACCACGTTGTTCTCGTCGGTGGTTCCACCCGTATGCCT 
GCTGTTACCGA^iCTGGTCAAGGAACTGACCGGTGGACGTGAGCCAAACAAGGGTGTTAAC 
CCAGATGAGGTTGTTGCAGTTGGTGCAGCACTTCAGGCCGGTGTTCTCCGCGGCGAGGTC 
AAGGATGTTCTTCTTCTTGACGTCACCCCACTGTCCCTCGGCATTGAGACCAAGGGTGGC 
GTGATGACCAAGCTCATCGAGCGCAACACCACCATCCCTACCAAGCGTTCCGAGACCTTC 
ACCACCGCAGAGGACAACCAGCCTTCTGTTCAGATCCAGGTCTTCCAGGGCGAGCGTGTy^ 
ATCGCAACCGCCAACAAGCTGCTCGGATCCTTCGAGCTCGGCGGCATCGCACCTGCACCA 
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CGTGGCGTCCCACAGATCGAGGTCACTTTCGACATCGACGCCAACGGCATCGTCCACGTC 
ACCGCAAAGGACAAGGGTACTGGCAAGGAAAACACCATCACCATTCAGGACGGCTCCGGT 
CTCTCCCAGGATGAAATTGATCGCATGATCAAGGATGCTGAAGCTCACGCTGATGAGGAC 
AAGAAGCGCCGCGAGGAGCAGGAAGTCCGCAACAACGCTGAGTCCCTGGTTTACCAGACC 
CGCAAGTTCGTTGAAGAGAACTCCGAGAAGGTCTCCGAAGACCTCAAGGCAAAGGTCGAA 
GAGGCAGCCAAGGGCGTTGAAGAAGCACTCAAGGGCGAGGACCTCGAGGCAATCAAGGCT 
GCAGTTGAGAAGCTGAACACCGAGTCCCAGGAAATGGGTAAGGNTATCTNCGAGGCTGAC 
GCTNCTGCTGGTGCAACCCAGGCTGACGCAGGTGCAGAAGGCGCTGCAGATGACAATGTT 
GTTGACGCTGAAGTTGTCGAAGACGACGCAGCTGACAATGGTGAGGACAAGAAG 

>RXAO 254 3-downst ream 

T AAAT G AC T AGO C CT AAC GG AAT 



>RXA0258 6-upstream 

TTCTCTGAGATCGTCATGATGAAGTACATCGCGTTCGGCATGATCGCAGCGCTGATTCTG 
GATGCCACCATCATCCGCATGCTGCTTGTCCCCCGCCGTG 

>RXA0258 6 

ATGCACCTGCTTCGCGACGACAACTGGTGGGCACCCGGCTTCGTTAAAAAGGCCTACACC 
GTCATGGGTCACGGCTCTGAGGTGGAGGAAGCACCTCGCCCAACCACCCGTCGCCTCAAC 
GACGATGAGGA/s.GTCACCGTGCATGAAGCAGTTGTCGCTGGCGATACCGTGGCATCTCGC 
GGTGGTTTGAGCACGCAGGAAAACCGTGATCTGGTGTCCTTCGTGGAACTTAAGGCTCGT 
TTGGAAAAGCGCAGGCTTGAGGATCTAGAT 

>RXA0258 6-downstream 

T AAAT C T AT G C GAG GAT T T T T C A 



>RXA02587-upstream 

AGCCTGGATAACCTGCCAGACGGTGGCGCATGGCTGCAGCCGTTCCGCCCTCTGACTGCC 
TTGTTATCCAACCGCCACAATTCCCAGGAGTAATCCACCC 

>RXA02587 

GTGTTTTCTAAJ^TGGGGCCACTTTGCTTACAGATTTAGGCGCATTGTTCCGTTAGTCGTC 
ATCGCCGCGATTTTGGCTTTGTTTGTCATTTTCGGCACCAAGCTGGGCGACCGCATGAGC 
CAGGAAGGATGGGATGATCCTGGTTCTTCCTCGACCGCTGCGGCGCGCATCGAGTTGGAG 
ACCTTTGGGCGTGACAATGACGGCGATGTCGTGTTGCTGTTTACTGCGCCTGAAGGCACT 
TCTTTCGATGATGCAGAGGTGTTCTCCAGCATCTCTGGCTACTTAGATGGGCTAATCGAG 
AACAACCCTGATGAAGTCAGCCACATCAACAGCTACTTTGACACTCGTAATCAAAATCTC 
CTCAGCAAAGACGGCACCCAAACCTTTGCAGCTCTCGGGCTCAAAGGTGACGGCGAGCAA 
ACGCTGAAGGACTTCCGGGAGATTGAAGATCAGCTCCATCCGGACAACCTTGCCGGTGGC 
GTCACCACTGAGGTCGCGGGTGCCACCGCTGTAGCCGACGCACTCGATGAGGGCATGGCT 
GGCGATATTTCACGCGCCGAAGTTTTTGCGCTGCCTTTCGTGGCTATCTTGCTGCTCATC 
GTGTTTGGCTCAGTTGTTGCCGCGGCGATGCCATTGATCGTGGGCATTTTGTCCATCTTG 
GGTTCGCTGGGCATCTTGGCAATTTTGGCTGGATTCTTCCAGGTCAACGTATTTGCACAA 
TCTGTTGTGACCCTTCTGGGCTTGGGTCTTGCCATTGACTATGGCTTATTCATGGTCTCT 
CGTTTCCGTGAGGAAATGGATAAGGGCACCCCGGTTGAACAGGCTGTTGCCACCACTACG 
GCGACCGCGGGTAAGACTGTGGTGTTCTCTGCAGCGATGGTGGCTGTGGCGCTGTCCGGG 
TTGTTTGTTTTCCCACAGGCTTTCTTGAAGTCGGTGGCATTCGGTGCGATTTCCGCGGTT 
GGCCTTGCTGCTTTGATGTCGGTGACGGTGTTGCCGTCGCTGTTCAGCATGTTGGGTAAG 
AATATCGATAAGTGGAGTTTGCGTCGCACTGCTCGAACAGCGCGCCGTTTGGAAGACACC 
ATTTGGTACCGCGTGCCGGCATGGGCAATGCGCCATGCCAAGGCAGTGACCGTGGGCGTC 
GTATTGCTCTTGCTTGCTCTTACAGTGCCGTTGACGGGCGTGAAATTCGGCGGCATCAAT 
GAAACGTATCTGCCACCAGCTAACGACACCCGCGTCGCCCAAGAGCGTTTCGACGAGGCG 
TTTCCCGCCTTCCGCACCGAGCCGGTCAAGCTTGTGGTCACCGGGGCGGACAACAACCAG 
CTGATCGATATCTATGTTCAGGCCAACGAAGTTGAGGGACTGACAGATCGTTTCACCGCA 
GGTGCGACTACCGATGATGGCACCACGGTGTTGTCTACTGGTATTCAGGATCGTTCCCTC 
AATGAGCAGGTAGTGGAGCAGCTTCGCGCTATTTCCGTCCCTGAGGGCGTTGAGGTGCAG 
ATCGGTGGCACTCCAGCCATGGAGATCGAATCCATTGAGGCGCTCTTTGAAAAGCTCCTC 
TGGATGGCTCTCTACATTGTGCTGGCCACTTTCATCCTCATGGCATTGGTATTTGGTTCG 
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GTGATTTTGCCGGCGAAGGCCATCATCATGACCATTCTGGGTATGGGTGCCACCTTGGGT 
ATTCTCACCTTGATGTTCGTCGATGGCGTGGGTGCCAGCGCATTGAACTTCTCCCCTGGC 
CCACTGATGAGTCCAGTGCTGGTGCTGATCATGGCTATTATTTACGGACTTTCCACCGAC 
TATGAGGTGTTCCTGGTATCTCGCATGGTGGAGGCCCGCGATAAAGGCGAATCCACCGAC 
GACGCCATCAGATACGGCACTGCACACACCGGATCTATCATCACCGCGGCCGCACTGATC 
ATGATTGTGGTCTGTGGAGCGTTTGGTTTCTCTGAGATCGTCATGATGAAGTACATCGCG 
TTCGGCATGATCGCAGCGCTGATTCTGGATGCCACCATCATCCGCATGCTGCTTGTCCCC 
CGCCGTGATGCACCTGCTTCGCGACGACAACTGGTGGGCACCCGGCTTCGT 

>RXA025 8 7-downstream 

T AAAAAGG C C T ACACC GT C AT G G 



>RXA028 61-upstream 

CCCTCGATTATTACAATCCGGCTACTTCGGAAGCGTTTGTGGCCGGATTTTTCTATCCTG 
GAAGGTATTAATACTTCTTTAAGGGTCGGAGGATTTTCGT 

>RXA028 61 

ATGTCTACTAGAACAACGCCACAAGACCGTTATACCGACGAATACGGCATCGAACGCGTC 
AACAAGGATGAflCCCGGCCTGGTGGACAAACTCCGGGACAAGCACGACTGGTTTGATCAT 
CTCATGCGCATGAATGAACGTTTCGGCGCAAAAGGTGGCAACCAATTGTCGGCGGGTATT 
ACGTATTTCTCCGTGCTGTCGATCTTCCCGATTGCCATGCTTGTCTTCGGTATTGCAGGT 
GTCATCCTTGCCGGAAACCCTGAAGTTCTCACAGATATTCAAAATCGAATCAACGATGCT 
TTAGAAGGCGAGATCGGTAACACCGTCAACGGCATCATTGATTCCGCGATTGCGCAGCGT 
GGTGCTGTGTTGGGCATTGGTGGTGTAACTGCCCTGTGGTCTGGACTGGGGTGGATGGCG 
AACCTGCGCTTTGGAGTTTCCCGCATGTGGGCCATTGACCCAACTGAAGGCAACTTCATT 
CAAAAGAAGCTCACCGACTTGGTCGCGCTGATCGTCTTGCTGCTGGCCATGGGCGTAGCC 
TTCGGTATCACGGCGCTCGGTGCTTCCGGACTAACCAAAAACCTGCTGGACTTTGTGGGC 
CTGGGGGAGATTCCGGGCATTAGCTACATCACCTGGGTGGTCGCAGCACTTGTTGGTGTC 
TTGGCTAACTTCCTGGTGTTCATGTGGCTGATTTTCTCCCTGCCACGTACCAAAGTTCCC 
ATGAAACCGGGTCTTCAGGCAGCACTGCTTGGCGCAATCGGTTTTGAGGTGGTCAAGCAG 
GTTGGATCGCTGTTGGCTTCAAATGCATTGAGTAACCCCGCGGGTGCAGCATTCGGTCCG 
ATCATCGGCATCATGGTTGTGCTGTATTTGATCTGGCGCATCCTCATGTATTGCTCTGCG 
TGGGCTGCCACCAGTGAAGAAGCGTTGCGTCTTGCGACTGTTCCAGCACCAGAGCCTGCG 
ATCATTCGGGTTCGCCATGAAATTGATCCAGGTGAAGAAGTCTCCCAATCTGCTCGAAAA 
GTGGGCATTGGAGTGGCCGTGGGTGCCGCGACTGCGGGTGCTTTTGCGCTGTTGCGTAAA 
AAA 

>RXA02 8 61 -downstream 
TAGTTTTTATT^iAGGGCATTCCC 



>RXA02 87 8 

TGCCTGTCCACCGTCGATGAGTTCGCCACGTGTTGGTCATCATTCGCGGACACATCGTGG 
TTCTCATCGGCCCTTGCGCTGCTGTTCACCCCACTGATGACAGTCGCGCTCGCATCCGTC 
CCCGACAACATGTACGGCCACGGCTCCGCGATCCTCAACACCCTCCAACAGCTCGCCGGC 
GCCGCAGGCACCGCGGTCATGATTGCGGTTTATTCCACCGTCAGCAACAACGCGCTTATC 
GACGGCGCAACCCAACAAACCGCCCTCGCCGACGGCGCCAACTCTGCATTCTTCGCCTCA 
GCGTGCGTGGCAGTGTTTGCACTGATCGTGGGCTTCTTTGTAAAGAGGCCAGCCCGC 

>RXA02 878-downstream 

T AAG CT AGG T CG C AT GAT GAG OA 



>RXA02 8 93-upstream 

ATGACACCGGCGCGACGTATGGCATTACTGGCGTACCCCAATTTACGATGACATCTCTGC 
TCGCCTCGGCGACGTCCTGGTTCCTTACGTTCTGATCGTT 

>RXA02893 

TTGGTTCTAGCGTTCCTCGTGCTGTTGCTCGTGTTCCGGTCCATTTGGGTCCCATTGATC 
GCGGCTCTGGGCTTTGGCTTGTCAGTTCTGGCTACCTTTGGTGCTACCGTGGCGATCTTC 
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CAAGAAGGTGCTTTCGGCATCATCGACGATCCTCAGCCACTGCTGTCCTTCTTGCCGATC 
ATGCTCATCGGCCTGGTATTTGGTCTGGCCATGGATTACCAGATCTTCCTCGTTACTCGT 
ATGCGTGAGGGCTTCACCAAGGGCAAGACTGCGGGCAACGCAACGTCGAATGGTTTCAAG 
CACGGTGCCCGCGTGGTCACTGCTGCGGCGCTGATCATGGTGTCTGTGTTCGCGGCATTC 
ATAGCGCAGGACATGGCGTTTATTAAGACCATGGGCTTTGCTCTGGCCGTTGCTGTGTTC 
TTCGATGCCTTCGTTGTTCGCATGATGATTATCCCTGCAACAATGTTCCTGCTTGATGAC 
AAGGCTTGGTGGCTACCTAAGTGGTTGGATAAGATTCTTCCCAACGTTGATGTTGAAGGT 
GAGGGTCTTAGTGAACTACATGAGGCTCGCACCGAGGAACTGAAGGAAAATGTAGGTGTC 
GGGGCT 

>RXA02 8 93-downstream 

T AGAG AAAC AAAAAAGGC T GO T A 



>RXA02 907-upstream 

TGTGCAAAATTGCATTCAGGCTGAAAAATTCCTAAAGGGACTCCGTCCGAATAATTGGAA 
AGC C C AG AAG AAC AGT C AAC T CC T AGAT TRPJ^G GAT AAT C 

>RXA02907 

GTGGCGAAATTCCTGTATAAGTTAGGCTCCACGGCCTATCAAAAGAAATGGCCGTTTCTT 
GCGGTCTGGCTCGTGATTCTCATAGGTATCACGACGCTGGCGGGGCTGTATGCCAAGCCA 
ACGTCGAGTAGCTTCTCTATCCCTGGTCTTGATTCTGTCACGACCATGGAGAAGATGCAG 
GAGCGTTTCCCTGGTTCGGATGATGCAACATCGGCTCCCACTGGTTCTGTCGTCATTCAG 
GCACCGGAAGGCAAGACCCTCACTGATCCTGAGGTTGGGGCTGAAGTAAACCAGATGCTT 
GATGAGGTTCGGGCGACTGGTGTGCTGAAGGATGCTGATTCCGTTGTGGATCCTGTGTTG 
GCTGCGCAGGGTGTGGCTGCTCAGATGACCCCAGCCCTGGAGGCTCAGGGTGTACCTGCG 
GAGAAGATCGCCGCAGATATTGAGTCGATTAGTCCACTGAGTGCAGATGAGACTACCGGC 
ATCATCTCGATGACTTTTGATGCAGATTCTGCCATGGATATATCCGCAGAGGATCGTGAG 
AAGGTCACCAATATTCTTGATGAATACGATGACGGCGATCTGACTGTTGTCTACAACGGC 
AACGTGTTTGGCGCAGCTGCAACCAGCTTGGACATGACCTCTGAGCTCATCGGCCTGCTG 
GTGGCTGCGGTCGTTCTTATCGTGACCTTCGGTTCGTTCATCGCTGCCGGTATGCCGCTG 
ATCTCT 



>RXNO 003 4 -upstream 

TAAATTTTGTGGCACTCCCCACATTTCTATCAATCTATAGAAAGTATGACTTAAAGTCGA 
T T T T G C AAG T T T CT AT AGAT T GAT AG AAAAGGG AGT T TAG 

>RXN00034 

ATGTCTTACACi^TCTTTTAAAGGCGATGATAAAGCCCTCATCGGCATAGTTTTATCAGTT 
CTCACATTTTGGCTTTTTGCTCAGTCAACCCTAAATATCGGCCCAGATATGGCAACTGAT 
TTAGGGATGAGCGATGGCACCATGAACATAGCTGTCGTGGCCGCCGCGTTATTCTGTGGA 
ACATTTATCGTCGCAGCCGGCGGCATCGCAGATGTCTTTGGCCGAGTACGAATCATGATG 
ATTGGCAACATCCTTAACATCCTGGGATCTCTCCTCATCGCCACGGCAACGACTTCTTTA 
GCCACCCAAATGGTGATCACCGGCCGAGTTCTCCAAGGACTGGCAGCAGCGGCCATCATG 
TCTGCATCCCTAGCATTAGTTAAGACATATTGGTTAGGTACTGACCGCCAACGAGCAGTC 
TCCATTTGGTCCATTGGTTCATGGGGTGGCACCGGATTCTGCGCGCTTTTCGCGGGTCTT 
GTTGTAGCAAGCCCCTTTGGTTGGAGAGGAATCTTCGCCCTCTGCGCGATCGTCTCCATC 
GTTGCTATTGCCCTTACCCGCCACATCCCGGAATCCCGTCCGGCTCAATCCATTGGCATG 
CATTTGGATTGGAGTGGCATCATCGTTCTTGCCCTCAGTGTTCTATCTCTTGAATTGTTT 
ATTACCCAAGGTGAATCACTTGGCTGGACGCACTGGATGACCTGGACTCTCCTTGCCGTT 
TCTTTGACATTTCTTGCAGTTTTCGTCTTCATTGAACGCATCGCCAGCTGGCCAGTTCTC 
GACTTCAACCTTTTCAAAGACCACGCCTTCAGCGGTGCGACCATCACCAACTTCATTATG 
AGCGCTACTGGCGGAGTAGTTGCCGTTGTCATGTGGGTTCAGCAAATGGGATGGGGTGTC 
TCCCCAACAATCTCGGGACTCACCAGCATCGGCTTCGCAGCCTTTGTCATCCTTTTCATT 
CGAGTTGGAGA^AAGGCCATGCAGAAAGTTGGCGCCCGAGCAGTGATCATCACCGCTGGC 
ATCTTGGTAGCGACCGCGACCGCCCTCCTAATGATCACCGCGGTCAGCGAGTCAACGTAC 
ATCGTCATCTCCCTCGCCGGCTTCTCCCTTTATGGCCTTGGCCTCGGACTCTTCGCCACC 
CCAGTCACCGATACTGCGCTTGGAACACTTCCCAAAGACCGTACCGGCGCTGGTGCAGGT 
GTATTCAAGATGTCCTCTTCCCTCGGCGCAGCACTCGGCATCGCAATCTCCACTTCAGTG 
TTCCTCGCACTTCGCGACGGCACCTCCATCAACTCCGACGTCGCACTCGCCGGAACAGTT 
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TCACTTGGCATCaACGTTGTATTCGCAGCAACAGCCACCATCACCGCAGCAGTCCTTATT 
CCAAAAGCCGCTGGCAAAGTCTCACAAACCAGCATCACCCTTCCTGAGCCAGCTATCGCT 
GTAAAAATC 

>RXNOOO 34 -downstream 

T AAAAC T T C AC C AGG ACAGAT AA 

>RXN0004 6-upstream 

TGGTGCCCAAGCAGCCGTCATCGCAGCAGCAAAATATGCCCGCGATAACGCCTTTTAAGC 
ACCTAAAACGCTGTTCTCAACACAGGAGTTTCCTTAAATA 

>RXN00046 

ATGGACTTAAATACTCAACGCTCAAAGCTCTACGCACAGCTTCAAGGCCAGCTCATTGTT 
TCCGTGCAAGCTCCCGACGGCCATGCCATGCGAGATACCCATACGCTCACCCATGTGGCC 
GCAGCCTGTGTCGATGGCGGTGCTCCTGCCATTCGCTGTGGCGGTTACGGCGGTTTGG/iA 
GATATCCGTTCAATCTCCAACCGTGTCGACGTTCCCGTTTTCGGACTCACCAAAGAAGGC 
TCCGAAGGAGTTTACATCACCCCAACCAGGGATTCCGTTCGAGCAGTGGCAGAATCCGGC 
GCCACTGTAGTCTGCGCGGATGCAACTTTCCGACCTAGGCCTGACGGCTCCACCTTTGCA 
GAGCTGGTCACTGTTGCCCACGATTCCGGAATTCTCATCATGGCGGACTGCGCAACTCCC 
GAAGAAGTTCTCAGTGCGCATAAGGCTGGCGCGGATTTTGTGTCCACCACGCTTGCTGGA 
TACACCGAACACCGCGAGAAAACAGTCGGTCCAGATTTCGATTGCCTCCGCGAAGCACGT 
GAGTTAGTTCCCGATGCGTTCCTCATTGGCGAAGGTCGCTTCTCCAACCCTGCGGATGTG 
GCGCACGGTCGTCTCATTGGTGCCAACGCGATCATCGTGGGCACCGCAATCACTGACCCT 
GGTTTCATCACTGGACAGTTCGCGTCACTGTTGCAC 

>RXN0004 6-downstream 
TAGCACTTAGTCCAGCGCTGCAC 

>RXN00165-upstream 

AAACCTCCCCGGGCCCGGCGCGCGACCGTCCAAGATGCCGGCGTTGGATGCCAAATTATG 
GACTCTCAAAGTGGCGTTGTCGCAGCGGCCGTGGAGCTTT 

>RXN0 0165 

GTGGCGTCTGCTGGCATGGCGGCGTCTTTTATCTGCAATGGGTTAACGCCTGTGATTGTG 
GGTAAGGCGGTGGATGAGGCTATTGGCACGAGCGATCTGCAGCGATTGTGGTTCTGGATT 
GCCATGTTGGCGGTTCTTTTCTTAACGGCGATGACGGTGAACTGGATTGCTCGGTACATG 
TTGGTGCGGAGCCAGCAGTTGGTCAGCCATGATTTGCGCATGTTGGTGACTGATCGGATT 
CAAGATCCGCGTGGTTTTGCTGGAAAAGAGCGCACTGCGGGTGGATTGTTGTCGATTGCG 
TCATCGGATACGCAGCGGGTGGGCGATATCGTCATGATGACGGTGTTCCCGGTGGCGGAA 
TTGGCGTCGATTATTTATGGCGCCGTGGTGATGTACAGCATTAATCCGTGGTTGAGTGTG 
GCTGTGCTGATTGGTGGACCGCTGCTGGTTGTGGTGGCTATTCAGGTCTCAAAGCCGTTG 
CAGAAGCGTTCGGGTGCTCGTCAGCAGGCGGTGGCACAGGCTGCGGCTACTGCAACTGAT 
GTGGTGCAGGGCTTGAGAATTTTGAAGGGTTTGGGCGCGATTGTCACGGTGCGCCGTCGG 
TACGAGGCGATTTCTGGTGAGGCTTATCGGAAGACGGTTCATGCGGATGCTGCGGAAGCT 
CGCTTGAATGGTGTCACCGATGCGGCGGGCGCCATCTTTGTGTCCGCGTTGGGTATTGGA 
GCAGGATTTTTGGCGCTGCAAGGTCAGATGAGTATTGGTGATTTGATCACGGTTGTGGGA 
CTCACACAGTTTTTGATCATGCCGATGACCATGCTTGGTCGAAATGTGGCATCGCGCTGG 
GCATCGGCGGAGGCGTCGGCAAAGCGTATTAGGGGAGTGCTCGGTGCTGATTTTGAGAGA 
GTGTCTGCGCATGATGCGGACAAGGCTGAGGAGATTATCCAACAACTTGCCAAAGGTTTG 
ACGGTTATTCGAGGCACTGATGAGCAGCTCGTTGAGGTATTAGAGCAGTTGCCACGTACT 
CGGGTGATTGTGGCTCCTCATGCGGCGGATCTTTTTGATCAAAGTGTCAGGGACAATGTG 
CATCCCGTGGCAGAGGTCGCGGAGAAAGCCATTGAAGTTGCCTCCTGTGACGATATTCCA 
GGTGGTAGTTCCAAGATTGTGGGCGAGGGTGGACGGTTGCTCTCGGGTGGTCAGCGTCAG 
CGCGTTGCACTGGCTCGGGCGATTGCTTTTGATCCAGAGGTGTTGGTGCTTCAAGATCCC 
ACAACGGCAGTGGATTCTGTGACGGAGCAAAACATTGCTCAGCAAGTGGCAGCACACCGT 
GCAGGAAAAGTGACCATTGTGTTTAGTGAGGCACCCGCGTGGAGTGCGGTGGCTGATCAA 
CACGTTGAGGCAGCTGCTTTGCGGGAGGTTATGAAA 

>RXN00165-downstream 
TGAGTGGGGAGACGTCGAAAAGC 



Appendix A, Page 32 



Attorney Docket No.: BGI-124 



>RXN0038 0-upstream 

CAGGCAATGCGACCTCGCCTCAGTGACATCCTTGGTGTTCCAAGACGATCAAATTGTCGG 
CGTGCATTACAACGAACCAGCTCAGGAGATTTGATCACTC 

>RXN0038 0 

GTGCGTTTGACCAAACTAGCAGCAACAATCGGCTGCGTGACACTCAGCGGACTTGCGCTA 
GTAGCCTGCAGCAGTGACAGTACCGCTGGTACTGACGCTGTTGCTGTCGGCGGAACCTTC 
CAATTCCACTCCCCGGATGGAAAGATGGAAATTTTCTACGACGAGGCTGACCGTCAACAA 
CTCCCCGACATTGGTGGAGATTCCCTCATGGAAGAGGGCACACAGATCAACCTGTCTGAT 
TTCGAAAACCAZ\GTTGTCATCCTCAATGCGTGGGGGCAGTGGTGTGCACCGTGCCGCTCC 
GAATCCGATGATCTCCAGATTATCCATGAGGAACTCCAAGCTGCCGGAAACGGCGACACC 
CCTGGTGGCACCGTGTTGGGTATCAATGTGCGTGATTACTCCCGCGACATCGCCCAAGAC 
TTTGTCACCGACAACGGCCTTGATTACCCAAGCATTTACGATCCACCATTTATGACAGCA 
GCATCCCTCGGTGGTGTTCCCGCATCGGTGATCCCAACCACCATCGTGCTGGATAAACAG 
CACCGCCCCGCAGCAGTGTTCTTGCGCGAAGTCACCTCCAAAGATGTGTTGGATGTTGCG 
TTGCCATTGGTAGATGAGGCC 

>RXNO 038 0-downstr earn 
TAAATGTCTGAGATTGTGGTAGC 

>RXN00453-upstream 

TAGTGGGGCGTGAAAAAATAGCTCATTTAAGAGGAGAAGCAACCCCGTGGCGAAATTGCT 
ATTCAGGTTGGGGCGATGGTCCTATAATCGCAAGTGGATT 

>RXN00453 

GTGATTTCGGCATGGCTACTTATTTTGGCCATTGTTGGTGGTCTGGCCCTGACGATGCAG 
AAGGGGTTCAGTAACTCTTTCACTATTGAAGACACCCCTTCGATTGATGCCACTGTTTCT 
CTGGTTGAAAATTTCCCTGATCAGACGAACCCGGTGACGGCCGCCGGAGTTAACGTGGTT 
TTCCAATCCCCGGAAGGAACCACGCTTGATGATCCTCAGATGATGACTGCGATGGATGCA 
GTCGTTGATTACATTGAGGACAATTTGCCTGATTTTGGTGGGGGAGAGCGCTTCGGCAAT 
CCTGTTGAGGTGTCTCCTGCGTTGGAAGAGATGGTCATCGAGCAGATGACCAGCATGGGG 
CTTCCTGAGGAiWCCGCTGCAAAGGATGCTGCCAATCTGGCGGTGTTGAGCGAAGACAAA 
ACCATTGGCTACACCTCTTTCAACATTGATGTTGAGGCCGCAGAATATGTGGAGCAAAAA 
CACCGCGATGTGATCAACGAAGCGATGCAAATCGGTGAAGATTTAGGTGTCCGGGTGGAA 
GCCGGTGGACCTGCTTTCGGTGATCCAATTCAGATTGAAACCACCAGTGAGATCATCGGT 
ATTGGCATCGCGTTCATCGTGTTGATTTTCACCTTTGGTTCTTTGATTGCTGCAGGCTTG 
CCTTTGATTACCGCGGTGATCGGCGTGGGCATTGGTGCGCTGGCAATTGTGCTGGCCACG 
GCGTTTACTGATCTCAACAATGTGACTCCAGTGCTCGCAGTGATGATTGGCCTGGCCGTG 
GGCATTGACTACGCGCTGTTTATTTTGTCTAGGTACCGTGCGGAGTATAAGCGCATGCCA 
CGTGCCGATGCTGCCGGAATGGCGGTGGGCACAGCTGGTAGTGCGGTGGTGTTTGCTGGC 
GCGACGGTGATTATCGCGCTGGTAGCCCTCATCATTGCGGATATCGGATTCCTCACGGCC 
ATGGGTATTTCTGCGGCGTTTACGGTGTTCGTGGCTGTGCTCATTGCGTTGACGTTTATC 
CCGGCGCTGTTGGGTGTGTTTGGTGGTCATGCGTTCAAGGGCAAGATCCCTGGAATTGGT 
GGAAACCCAACGCCAAAGCAGACGTGGGAGCAAGCGCTTAATCGTCGTTCCAAGGGTCGC 
TCATGGGTCAAGCTTGTACAGAAAGCACCGGGTCTTGTGGTGGCAGTGGTGGTCTTGGGT 
CTTGGTGCCTTGACCATTCCTGCAATGAACCTGCAGTTGTCACTGCCTTCTGACTCCACC 
TCCAATATTGATACCACTCAGCGTCAGTCGGCTGATTTGATGGCAGAGGGCTTTGGCGCG 
GGCGTTAATGCGCCGTTCTTGGTCATCGTCGATACGCATGAGGTCAATGCTGATTCCACC 
GCATTGCAGCCACTGATTGAGGCACAGGAGCCTGAAGAGGGCGAGTTCGATCGGGAGCAG 
GCGGCTCGTTTTGCTACCTATATGTATGTCACCCAGACCTACAATTCCAACATCGATGTG 
AAGAATGCGCAGATCATCAGCGTCAATGATGATTTCACTGCGGCGCAGATTCTCGTGACT 
CCATACACCGGACCTGCGGATAAAGAGACCCCTGAGTTGATGCACGTGCTGCGTGCGCAG 
GAAGCTCAGATTGAGGATGTTACGGGAACTGAACTGGGTACCACTGGGTTTACGGCGGTT 
CAGTTGGACATTACTGAGCAGCTGGAAGACGCAATGCCGGTTTACCTCGCTGTGGTTGTT 
GGTTTGGCTATTTTCCTCCTCATTCTGGTGTTCCGTTCCCTGCTTGTTCCGCTGGTTGCT 
GGCCTTGGCTTCTTGTTGTCTGTGGGTGCGGCCTTCGGTGCGACGGTGTTGGTCTGGCAG 
GAGGGCTTCGGTGGCTTTGTGAACACCCCTGGTCCGCTGATTTCCTTCATGCCGATCTTC 
CTCATCGGCGTGACCTTCGGTTTGGCCATGGACTATCAGGTGTTCCTTGTGACTCGCATG 
CGCGAGCACTACACCCACCACAATGGCAAGGGACAGCCTGGTTCCAAGTACACCCCGGTT 
GAGCAGTCAGTGATTGAAGGCTTCACGCAGGGCTCCCGCGTGGTTACAGCAGCGGCACTG 
ATCATGATTGCCGTGTTCGTGGCGTTTATTGATCAGCCGTTGCCATTTATTAAGATCTTC 
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GGTTTCGCGTTGGGTGCGGGCGTGTTTTTCGATGCTTTCTTCATTCGCATGGGTCTGGTC 
CCCGCGTCGATGTTCCTGATGGGCAAGGCCACGTGGTGGATGCCTAAGTGGCTGGATCGA 
ATTCTGCCAAGTTTGGACATTGAAGGCACCGCACTGGAGAAGGAATGGGAGGAGAAGCAG 
GCTGCACGT 

>RXN00 4 53-downstream 
TAGACTTGGCACCTATGTCAGAT 

>RXN004 93-upstream 

CCCGTTACGGCGGCACCGAGATCAAGTTCGGTGGCGTGGAGTACTTGCTTCTCTCCGCTC 
GTGACATCCTCGCAATCGTCGAGAAGTAGGGGATAAGTTC 

>RXN004 93 

ATGGCAAAGCTCATTGCTTTTGACCAGGACGCCCGCGAAGGCATTCTCCGGGGCGTTGAC 
GCTCTGGCAAACGCTGTCAAGGTAACCCTCGGCCCACGCGGCCGTAACGTGGTTCTTGAT 
AAGGCATTCGGCGGACCTCTGGTCACCAACGACGGTGTCACCATTGCCCGCGACATCGAC 
CTTGAGGATCCTTTTGAGAACCTCGGTGCGCAGCTGGTGAAGTCCGTTGCTGTTAAGACC 
AACGACATCGCTGGTGACGGCACCACGACTGCAACTCTGCTTGCTCAGGCACTCATTGCT 
GAAGGCCTGCGCAACGTTGCTGCTGGCGCAAACCCAATGGAGCTCAACAAGGGTATTTCT 
GCAGCTGCAGAAAAGACCTTGGAAGAGTTGAAGGCACGCGCAACCGAGGTGTCTGACACC 
AAGGAAATCGC.AAACGTCGCTACCGTTTCATCCCGCGATGAAGTTGTCGGCGAGATCGTT 
GCTGCAGCGATGGAA7\AGGTTGGCAAGGACGGTGTCGTCACCGTTGAGGAGTCCCAGTCC 
ATCGAGACTGCTCTCGAGGTCACCGAAGGTATTTCTTTCGACAAGGGCTACCTTTCCCCT 
TATTTCATCAACGACAACGACACTCAGCAGGCTGTCCTGGACAACCCTGCAGTGCTGCTT 
GTTCGCAACAAGATTTCTTCCCTCCCAGACTTCCTCCCATTGCTGGAGAAGGTTGTGGAG 
TCCAACCGTCCTTTGCTGATCATCGCAGAAGACGTCGAGGGCGAGCCTTTGCAGACCCTG 
GTTGTGAACTCCATCCGCAAGACCATCAAGGTCGTTGCAGTGAAGTCCCCTTACTTCGGT 
GACCGACGCAAGGCGTTCATGGATGACCTGGCTATTGTCACCAAGGCAACTGTCGTGGAT 
CCAGAAGTGGGCATCAACCTCAACGAAGCTGGCGAAGAAGTTTTCGGTACCGCACGCCGC 
ATCACCGTTTCCAAGGACGAAACCATCATCGTTGATGGTGCAGGTTCCGCAGAAGACGTT 
GAAGCACGTCGCGGCCAGATCCGTCGCGAAATCGCCAACACCGATTCCACCTGGGATCGC 
GAAAAGGCAGA.^GAGCGTTTGGCTAAGCTCTCCGGTGGTATTGCTGTCATCCGCGTTGGT 
GCAGCAACTGA.QACCGAAGTCAACGACCGCAAGCTGCGTGTCGAAGATGCCATCAACGCT 
GCTCGCGCAGCAGCACAAGAAGGCGTTATCGCTGGTGGCGGTTCCGCTTTGGTTCAGATC 
GCTGAGACTCTGAAGGCTTACGCCGAAGAGTTCGAAGGCGACCAGAAGGTCGGCGTTCGC 
GCACTGGCTACTGCTTTGGGCAAGCCAGCGTACTGGATCGCCTCCAACGCAGGTCTTGAC 
GGCTCTGTTGTTGTTGCACGCACTGCTGCTCTGCCAAACGGCGAGGGCTTCAACGCTGCA 
ACTTTGGAATACGGAAACCTGATCAACGACGGTGTCATCGACCCAGTCAAGGTCACCCAT 
TCCGCAGTAGTGAATGCAACCTCTGTTGCACGCATGGTTCTGACCACTGAGGCTTCTGTT 
GT T GAGAAGC C T G C AG AAG AAG GAG CCGAT GC ACAT GO AGGACAT CAT CAC C AC 

>RXN0 04 93-downstreain 
TAAAGTTCTGTGAAAAACACCGT 

>RXN00535 -upstream 

AATCGCATGGGGCACCGTGGTCAGACACCGGATCGCGCTCCGCACCCCAAAAGATGGCTC 
CCTAAGGAGCTCACCTTTACTCAATGCTCTGATGACACCG 

>RXN00535 

ATGTGGTGGGCAGGCATGAGTACCGCGATGCTGGCATATTTCTTACAAACAGTAGCACTT 
GGTTTCGGCACCCTCTTGGTAGTGCAACCAGTGCTTGTCCTGTCGCTGATGTTCACGCTG 
CCGCTCTCAGCACGATTCAATGGCTACCGACTACGCCGAACTGAAATCTTCTGGGCTACC 
CTCCTCACCGTAGCCGTGGGCATCATGATCGTTTTGGGACGCCCCCTTCCCGGAAACCCC 
CACCCCCCACTCGATCGATGGATTCCAGTACTTTTAGTCGGCGTTGCAGTAATGGGTGGA 
ATGTGGCTGCTTGCGGAATACGTATTAAAGAAGGACAAAGCCCTCATCCTTGGTCTTGTG 
ACGGGTGCATTGTTTGGCTACGTAGCAGTGATGTCCAAAGCCGCGGTGGATCTTTTTGTC 
CATCAAGGCAT^iACGGGACTCATCTTGAACTGGGAAGGCTACGGCCTAATCCTCACCGCA 
TTACTTGGAAC^lATCGTGCAGCAGTATTCCTTTAACGCTGGCGAACTACAAAAATCGCTA 
CCCGCCATGACCATTGCCGAACCAATTGTTGCCTTCAGTTTGGGCTACTTGGTTCTGGGC 
GAAAAATTCCAPlGTCGTGGACTGGGAATGGATCGCCATGGGCATCGCACTACTGGTGATG 
ATTGTTTCCACCATTGCACTGTCTCGTACAAGCACAATGCCGGCCGGATCGAAAAGG 
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>RXN00535-downstream 
TAAAACTCCAAAGTTCCCCCCGA 

>RXNOO 5 75 -upstream 

GAAGCGTCCGCAGGCAAGAAAACGTCCCGGAAAACGGCGATAGGGGTCACCCGCGCATGT 
CCGGTTGCCGATCTATTTAAATACCAGGACAATTGCGTGC 

>RXN00575 

ATGGTTGAAAGAGACTTCACTATCCGACCAATCCGCGAGGGTGATTTCCCTCAGGTGAGG 
GACATCTACGAATTGGGCCTGGAGACGGGACATGCGACTTATGAGACTTCTGGTCCCACG 
TGGGACCAGTTCTCCCAATCTAAAATCATGGATACCGTCATGGTGGCGGTAGAAAACAAC 
GACCCGGACTTCATCCTCGGATGGGTGTCTGCTGCTCCAATTTCAAGCCGACAGGTTTTC 
CATGGAGTGGTGGAAGATTCCATCTATATCCACCCCCAGGGCCAAGGCCGAGGAATCGGC 
GGCGCTTTGCTCGACGCCCTTATCACCTACTGCGAAAGCAACGGCATCTGGTCGATCCAC 
TCCTGGATCTTCCCGGAAAACCTCGGTTCTGCGAAACTGCATGAATCGAAGGGCTTCGTG 
AAGGTGGGCACCATGCACCAAATGGCAAGGATGCCCTACGGCGAGATGGAAGGACAATGG 
CGCGATTGTGATCTGTGGGAGTGCCTCTTATCCGTTCCAGAGCAAGCTCAAAGTTCC 

>RXN00575-downstream 

T AAAGC AAT T T AAAT C T G AC T T T 

>RXN007 8 6-upstream 

TCCTTCTTCCACCAGCTAAAAGTGAATTACCCCGCCTTTGTCGGGGTGGTTGCATTCCCA 
GTCTAGGTGTTTAGCCTCAACGTTGGATACGCTGGGAGGC 

>RXN0078 6 

ATGAGCTCACCTGTTATCAGCCCCGAAACCAAAACCGGAAAGAAGATCCTGCTTGCAGCC 
CCTCGCGGATACTGTGCCGGCGTAGACCGTGCAGTGGAAACCGTCGAGCGCGCGCTCGAG 
GAATACGGCGCCCCAATTTATGTCCGTAAAGAAATCGTGCACAACCGTTACGTTGTGGAC 
ACCCTGGCAGAAAAGGGCGCGATTTTTGTCAACGAAGCATCTGAAGCACCAGAAGGTGCC 
AACATGGTGTTCTCTGCACACGGCGTGAGCCCAATGGTCCACGAAGAAGCTGCAGCTAAA 
AACATCAAGGCTATTGACGCGGCCTGCCCGCTGGTCACCAAAGTGCACAAGGAAGTCCAG 
CGCTTTGATAAGCAGGGATTCCACATTCTCTTCATCGGTCACGAAGGCCATGAAGAAGTA 
GAGGGCACCATGGGTCATTCCGTTGAGAAAACCCACCTGGTTGACGGCGTTGCTGGCATT 
GCCACCCTGCCTGAATTCTTAAACGATGAACCAAACCTGATCTGGCTGTCTCAGACCACG 
CTTTCTGTGGACGAGACCATGGAGATCGTCCGCGAGCTGAAGGTGAAGTTCCCTCAGCTG 
CAGGATCCACCGTCAGATGATATTTGCTACGCCACGCAGAACCGCCAGGTTGCCGTCAAG 
GCTATCGCTGAGCGCTGCGAGCTGATGATTGTGGTCGGTTCCCGCAACTCCTCCAACTCG 
GTTCGTCTGGTTGAGGTCGCTAAGCAAAACGGTGCCGATAACGCCTACCTGGTGGATTAC 
GCCCGCGAAATCGACCCAGCATGGTTCGAAGGCGTAGAGACCATCGGTATCTCCTCCGGC 
GCTTCCGTGCCTGAGATCCTCGTCCAGGGCGTCATTGAGCGCCTGGCTGAGTTCGGCTAC 
GACGACGTCGAGGAAGTCACCTCCGCCGCTGAGAAGATTGTTTTCGCGCTGCCTCGCGTG 
CTGCGCCACAAGAAT 

>RXN0078 6-downstream 

T AAT T GCAAGAj!\TG AAAAAT C C C 

>RXNO 07 8 8 -upstream 

CGCATCCCTCTAGTTTTCCATCACCTCAATGAACGGCGCTAACTCCGGTTCATTGCGCAA 
TTGATCCAGCACTGCTTGCAGTGAGGCCTCATTAGTTGGC 

>RXN00788 

ATGGCCTCCTCCATCAACATCGGAGTGTTCAACCTTGGAAATGCTGTTGCTGCCTGGCTT 
GCTGGTGCAACCATCACCACTTCCCTTGGACTCACATCAGCCGGATTAGTTGGCGGTTTG 
ATGACGTCCCTCGGACTAGTGTTGGCCATCGTGGCTGTGGTTTTGCGTCGAAAAGCGCAA 
GGCACCCAAGCGACCATCAGCGTTGTGGAGCACCAGCCCGCCCAA 

>RXNO 07 8 8 -downstream 
TAAATAATTTCTCTCTTCTAATT 
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>RXN008 03-upstream 

TCATCCTTCCTTAGCTCGCGTGAGCTTCCCAAGCGTAAGCACCCCCGTGTGAGGGCATAA 
CGGCCGTTCTGTTAAAGATTGGTCTGGCCATTTCCTCCAT 

>RXN00803 

ATGGGGGTGTCCGCGCTTAACATGTCTGACATGGTGGCGAACAAACGGGCACAGCGTAAA 
GTCTGGCTAGCGGTAGCTTTATCGGTCTTTACGGTCGCGTGGGGTGGCAATGAATTCACT 
CCCTTGCTGGTGTTTTACCGAGGTGAAGGGTTCTTTAGCAACCTGTTCATCGACCTTTTG 
CTGGTGTTTTATGCCATCGGAGTAGCGGTAGGTTTGCTGGCAGCTGGTCCTTTATCTGAC 
CGCTATGGCCGACGTGCCGTCATGTTGCCTGCGCCATTGATCGCGATCTTGGGTTCCGCG 
TTGATTGCCTCGGGTGAAGAAACCGCCATCCTGATTGCCATTGGTCGAGTGCTGTCGGGA 
ATTTCGGTGGGCATGGTGATGACAGCGGGAGGTTCCTGGATTAAGGAGCTTTCATCGTCG 
CGGTTTGAGCCAGGGGTGAAAACCAGTGCTGGTGCAAAACGCGCATCGATGTCTTTGACC 
GGTGGTTTTGCGCTCGGCCCAGCGCTTGCTGGTGTGATGGCACAGTGGCTGCCACTACCT 
GGACAGTTGGCATATGTTTTGCACATTATTCTCACTCTGATTTTGTTCCCGTTGCTTATT 
ACAGCGCCGGAj^ACTCGTCAATCAGCGCACCTGAAAACTAAGGGATCATTCTGGTCAGAT 
GTGCTTGTGCCATCTGCACTAGACAAGCGATTCTTGTTTGTGGTTGCTCCAATTGGACCG 
TGGGTTTTCGGTGCGGCCTTCACTGCCTACGCAGTTTTGCCGTCGCAGCTGCGTGACATG 
GTTTCTGCACCCGTTGCGTATTCTGCGCTGATCGCTTTGGTTACCTTAGGTTCTGGATTT 
GGTATCCAACAi\TTCGGTCCTCAAATCATGGGCACCTCTAAAACTCGCGGGCCGATTTTG 
GCCATGTTCGTCACAGTCATCGGCATGATCGGCGCGGTGATCGTGGTGATGAACCCTCAT 
CCATGGTGGGCGCTAGTTGGCTGCATGGCCCTCGGCCTGTCTTATGGCCTGTGTATGTTC 
ATGGGGTTGGCGGAAACTCAAAACATTGCTCCACCTATTGATATGGCAGGCCTGACGGGT 
ATTTTCTACTGCCTGACGTACGTAGGTATGGTCTTTCCAGCCTTGATGACCTGGTTGAAT 
CAATGGCTCAGTTACCCGTTCATGCTGGGCTTTGGTGCGGTGATGGCAACTATTTGTCTG 
ATCATTGTGAGTTTTAGTGCACGCCGATTC 

>RXN0 08 03-downstream 
TGAGAAACAACTAAAGTGAGCCA 

>RXN0082 9-upstream 

TGTTTTAGCCATGGACCCCATACTAGGGAGAGTTTTGTTTTGGTGCTAGAAAAGGTTCAC 
CAAGCGCGAACAGGCCTATGCAAACGGTACGATATGACAC 

>RXN0082 9 

ATGCAAAAAGCTGATTCCCATGATTGGATTTCGGTCCACGGTGCGAATGAAAACAACCTC 
AAAAATGTGTCGGTGCGCATCCCTAAAAGGCGTCTCACCGTGTTCACGGGTGTGTCGGGA 
TCTGGCAAGTCCTCGCTGGTGTTCGGCACAATTGCTGCGGAATCACGCCGGTTGATCAAC 
GAAACCTATAGCACTTTTGTGCAAGGTTTCATGCCGTCGATGGCAAGGCCCGATGTTGAC 
CATTTGGAAGGCATCACCACGGCGATCATCGTCGATCAGGAGCAGATGGGCGCAAACCCA 
CGGTCTACGGTGGGTACCGCAACTGATGCCACCGCGATGTTGCGCATTTTGTTTTCCCGA 
ATCGCGGAACCTAACGCGGGTGGCCCGGGAGCTTATTCCTTCAACGTCCCCTCTGTTTCC 
GCATCCGGCGCCATCACGGTGGAAAAGGGCGGAAACACCAAGCGGGAGAAAGCTACCTTC 
AAACGCACGGGTGGCATGTGCCCAGCGTGCGAGGGCATGGGCAGGGCCTCAGACATCGAC 
CTCAAAGAGCTTTTCGACGCCTCCCTCTCCCTCAACGACGGCGCCCTGACCATCCCCGGT 
TACACCCCAGGTGGATGGAGTTATCGGATGTATTCAGAATCGGGCCTTTTTGATGCTGCC 
AAGCCGATTAAGGATTTCACCGAGGAAGAACGCCACAACTTCCTTTATCTTGAGCCCACC 
AAGATGAAGATCGCTGGCATCAACATGACCTATGAGGGTCTTATCCCCCGCATTCAGAAA 
TCCATGTTGTCTAAGGATCGCGAAGGCATGCAGAAGCATATTCGTGCGTTCGTGGATCGA 
GCGGTTACCTTCATTCCTTGCCCTGCGTGTGGTGGAACTCGATTAGCGCCACATGCCTTG 
GAGTCCAAGATCAATGGCA7\AAACATCGCTGAGTTGTGCGCGATGGAGGTCCGTGATTTG 
GCCAAGTGGATCAAAACGGTGGAAGCCCCCTCGGTTGCTCCCCTGCTCACCGCACTGACT 
GAAACCCTGGATAACTTCGTGGAGATCGGTTTGGGCTATATCCAACTCGATCGCCCCGCT 
GGCACGTTGTCTGGTGGTGAGGCACAGCGCACCAAGATGATCCGCCATTTGGGCTCTGCA 
TTGACTGACGTCACCTATGTTTTTGATGAACCCACCGCCGGTTTGCACGCCTACGACATT 
GAACGCATGAACAAGTTGCTGCTCGATCTTCGCGATAAAGGCAATACCGTTTTAGTCGTG 
GAGCACAAGCCGGAAACCATCGCCATTGCAGATCATGTGGTGGACCTTGGGCCAGGTGCA 
GGCGCGGGTGGAGGTGAAATTCGGTTTGAGGGGAGCGTCGACAAGCTTAAAGACAGCGAC 
ACCGTGACTGGCCTCCATTTTAATGACCGGGCGTCATTGAAGGAATCCGTGCGTGCGCCG 
CATGGCGCCCTGGAGATCCGCGGGGCCGATCGAAATAATTTGAACAATGTGGATGTCGAT 
ATTCCGCTCGGCGTGTTCACGGCGATTTCCGGCGTTGCAGGTTCGGGTAAGTCCTCGTTG 



Appendix A, Page 36 



Attorney Docket No.: BGI-124 



ATTCATGAGATTCCGCGTGATGAGTCGGTTGTGTTTGTCGATCAAACCGCAATCCACGGT 
TCTAATCGTTCCAATCCTGCGACATATACAGGCATGCTGGATTCGATTCGCAAGGCTTTT 
GCCAAGGCCAATGATGTGAAACCGGCGCTGTTCTCCCCCAATTCTGAAGGCGCGTGCCCA 
AACTGTAAGGGCGCCGGCTCGGTCTATGTCGATTTGGGCATGATGGCTGGGGTATCTTCG 
CCGTGTGAGGTGTGCGAGGGCAAGCGTTTTGATGAGTCCGTGTTGGACTACCACTTTGGT 
GGCAAGGACATCGCAGACGTGTTGGGGCTGTCGGCTGCCAATGCGTATGAGTTTTTCGCG 
GCGAAAGATTCj=lAAGATTTTGCCTGCGGCAAAGATCGCAAAGAGGCTTGTCGACGTCGGC 

ctcggctacatcaccctcggccagccgctcaccacgttgtccggcggtgaacgccagcgt 
ttgaagctcgccacccacatggcagacaaggccaccacctttattttggatgagcccacc 
acaggcctgcacctcgctgatgtgaaaaccttgctggatctttttgatcaactggttgat 
gacggcaagtctgtcatcgtcatcgaacaccacctcggcgtgctcgctcacgctgaccac 

ATCATTGATGTCGGCCCTGGTGCAGGTTCTGATGGTGGCTCGATTGTATTCGAGGGCAGC 
CCCGCGGAACTCATCAAAACTGATACTCCAACAGGACGCCACCTTAAAGCTTATGTAGAT 

>RXN0082 9-downstream 
TAGTTTCTTATGGAAAACCCTGG 

>RXN008 33-upstream 

AGCTTTTTGCATGTGTCATATCGTACCGTTTGCATAGGCCTGTTCGCGCTTGGTGAACCT 
TTTCTAGCACCiiyVAACAAAACTCTCCCTAGTATGGGGTCC 

>RXN00833 

ATGGCTAAAACACATTTTCAAGGCAACGAAACTGCTACCTCCGGCGAACTGCCACAGGTC 
GGCGACAACCTCGCAGAGTTCAACCTCGTCAACACCGAACTGGGCGAGGTCTCCTCAAAG 
GACTTCCAGGGCCGCAAGCTTGTCCTGAACATCTTCCCATCCGTTGACACCGGCGTTTGT 
GCAACATCAGTCCGCAAGTTCAACGAGGCAGCAGCAAGCCTGGAAAACACCACCGTGCTG 
TGCATCTCCAAGGATCTTCCATTCGCACTGGGCCGTTTCTGCTCCGCAGAAGGCATCGAG 
AACGTCACCCCAGTATCCGCATTCCGTTCCACCTTCGGTGAAGACAACGGCATCGTGCTC 
GAAGGCTCACCACTTAAGGGTCTTCTTGCACGCAGCGTCATCGTCGTCGATGAAAACGGC 
AAGGTTGCTTACACCCAGTTGGTTGATGAGATCTTCACTGAACCTGATTACGACGCTGCA 
CTTGCTGGGCTGAAC 

>RXN008 33-downstream 
TAATTTACTTCGCTCAGGGGAAT 

>RXN00901-upstream 

TTTTAAGTATTGGTGCTATCTTCCGGTGCTGATGGTACCTGAATGAAAATTTCTAATTAA 
AAAT ACC CCC Ai\AT C T TC GAT AT AGAT AC AC GAGACAGT G 

>RXN00901 

ATGCAGAAAAAi\CAACAGCTGAGCACCGCCCTGATTATGGGATTGGCATTATTGTCAGCC 
AGCTCCGCGCTAGCGACTGATATGTATTTGCCGGCAATGCCTGGTATTGCGGAAGATTTG 
GGGACAACTGCACCGATGGTGCAGTTAACTCTTTCTTCCTTTATGGCTGGAATGGCGATT 
GGCCAATTGATCATTGGTCCTTTGTCGGATCAATTGGGAAGGAAAGGCCTGCTCGTTGCA 
GGTGCGGTGGCTGCGCTGGTCGCTAGTGTGGTGTGCGCGCTGGCGCCGTCGATAAGCGTA 
TTAGTGATCGCACGCCTGGTGCAGGGGCTTGGCGGCGGTGCGTGCGTGGTATTGCGCGCG 
CGATCGTGCCAGACCTTGAACGCGGACAAAAGGCTGCGCACGCCTTTGCACTGC 

>RXN00901-ciownstream 

T GAT GAT TAT T CAGGG AAT TGC T 

>RXN00932-upstream 

CCCAATTAATTTATGCACTTCGGTGAGGTTACTCACAAAGAGTAGCGTGCAAAGCCCAGC 
AAT AAGGTGATGT T TC AAC GAT T AGGT TACGGT AGGGGC C 

>RXN00932 

ATGACGCCACAGAAACTTCACCGTTTTGCAGCCCTTTTAGAAATGGGTACCTGGACCCTG 
CTGATCATCGGCATGATCTTAAAATACAGTGGAGTGACAGACGCCGTAACCCCTATTGCC 
GGCGGTATCCACGGCTTTGGCTTCCTCTGTTTTGCAGCCATCACCATCACCGTGTGGATC 
AATAATAAGTGGACATTCCCGCAGGGTATCGCAGGTTTGATCGTCTCTGTTATCCCGTGG 
GCTGCATTGCCATTTGCATTGTGGGCAGACAAGAAGGGCCTCGTTGCCGGCGGATGGCGC 
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TTTTCAGATCCGTCCGAAAAGCCACACACTTTCTTTGACAAGATCTTGGCTCAATTGGTC 
AGGCACCCAATCCGATCCATTTTAATTCTGCTGGTGATTATCGCCGTCGTCTTCTCTATC 
TTGCTGGCGATGGGACCACCTTATGATCCAGATGCCATCGCAAACACTGTGGAT 

>RXN00 932-downstream 

T AAAC AAC AG CCTCCTTCACATG 

>RXNO 0 937 -upstream 

AGCTGCCGGTC.2\ATGAAGAAAATCCTTGGCCGGGAATAACTACAGTCCGCTGAAAGTTGG 
TC T AT AT AT AG ACCT T ACAAATC T T GAACGGAGATTC TT A 

>RXN00 937 

ATGGCAACCATCGATGTAACCGAAGAAACATTTGAGAGCACAGTTACCGGCGACGGAATT 
GTCCTCGTAGACGCATGGGCATCCTGGTGCGGACCTTGCCGCCAGTTCGCCCCAACCTAC 
GAGAAGGTTTCCGAAACCCACACCGACGCAACCTTCGCCAAGCTTGATACCGAAGCAAAC 
CAGGGCCTGGCTGCAGCACTGCAGATCCAGTCCATCCCAACTCTGATGGTTTTCCGCGAC 
GGCATCATGGTCTACCGCGAAGCCGGCACCATGCCAGCTCCTGCACTGGATGATCTGGTC 
AACCAGGTTAAGGCACTCGACATGGATGACGTTCGTCGCCAGGTCGCAGAGCAGCAGGGT 
TCTGCAGAGGCA 

>RXN00 937-downstream 
TAAGCTTCCAATTGTGTTTTGGT 

>RXN01010-upstream 

GTGCCAAAGCGTTTCCTGTAAAACGCATAACCCCGAATACCCCCTGTTTCCAGATCCAAA 
AAAAGATCTGGCAGGGGGTTTAGGCATAGATTAGGAACTT 

>RXN01010 

ATGAAGAAACTGCAAATGCCGGCCATTTTGGTCGGAGGCTTTGTGGGGCCGTTTACTGGC 
CAAGCTCTATCAGTGGTCTTGCCGGAATTTGCAGACACCTTTGATATCAGTGTCAGCCAG 
GCAGCGCTGACCATGACCGCATACTTGTTGCCCTTTGCCACCATGATGTTGTTTTCGGGG 
CGCATCACCAG.^UiAGATCCATCCGCATAAGGTGGTGCAGGCGGCTTATATTGTCACACTG 
CCACTTGCGCTGTTGCTCCTAGTTACACCATCGTGGGGGCTGTTTATGGCTGCGTATGCC 
ACGATTGGTATCGCTAATGCATTTACCACTCCGGTGCTGCAAATTATGTTGCGTGAGCTT 
GTTCCGCCGCGTTCTTTGGGTAAGGCATTGGGCACCTATGCTGCGATGCAATCACTCGGC 
ATGTTGTCGGCGCCACTGATCGCAGGTGTGTCTTCGGTGGTGTCGTGGAGGTTGACCTTC 
CTGGTCACTGCAGCAGCGTCACTGTTTATTTTGGTGGCGCGACTCCCCGTTGTTCCACCA 
CCATCAGCATCGAAGCAAAACGTTAGTGGCAAGGTGCAGTGGGGACCGACCATCATCCAC 
ATGGTTTCCGGCTTTGTGGTGGGCATCGGCATCATCGGCATTGGATTCATGACATCGCTG 
CACGTTGGCGAGCAATTCGGACTTGATGCTGCAGCGCGTGGTTTGGTGGTCATGTGTGGT 
GGCCTGGCTGCGTTCTTTGCCTCCCGCAAGATTGGCGATTTGGCAGACAAATTTGGTGTG 
CGCGCGGTGCTCATTGTCAGTGCTGTCATCGGTACCATCGCACTCGCACTGCTGCCGATC 
GCACCGTGGATCATTGTGGTGGCCGTACTGTGGGCCTTCGCAGTAGCAGCAGCACAAGGA 
ATCCAAGCAACCGTCAACTTGGCTGTCATCGGAAGCCCCGGTGGATCATCGCTGCTTTCT 
ACCGTGCAGGCTTTCCGATTCTTCGGATCAGCGGCAGCACCAGTGACATTCCTTCCTATC 
TATATGGGCATCGGCTCGGGGGCGTTTTGGGTCAGCGCGGTAGCGCTGTTCTTCGTTGCC 
ATCGCCCAGTGGCTCAACCCGCAGCGGGTGGAGCGGGGC 

>RXN01010-downstream 
TGAGGGAGACGTCGAGAAGCGTC 

>RXN01091-upstream 

TCGTCGGAAAA.'\CTGGCGATACTATTGATAACGGGCATGGGTTCACCTTCGATAAAGCAC 
GGTCTATGCTGGACTATCGCCTTTTGACACGAGTATCGCA 

>RXN01091 

ATGGTCCCGAACACAGTCCTTATCCATGACGAAACCGCCGATCTGGCGACGCAGATCCAG 
CGGCTGGAACATATCATGGCGTGCCTGCGCGATCCGGTCAGCGGATGCCCGTGGGATATT 
GAACAGACCTTTGCCAGCATCGCGCCCCACACGATTGAGGAAGGCTACGAGGTTGCCGAC 
GCCATCGCGCAGGAAGACTGGCCCGAGCTACGCGGCGAGTTGGGCGATTTGCTGTTTCAG 
ACCGTGTTTCACGCCCAAATGGCGCGCGAGGCAGGCCATTTCGCTTTGGTTGACGTGGTG 
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AAGGCAATTTCGGACAAGATGGTTTTGCGCCATCCGCACGTGTTCGGCGCGCAGTCGAAC 
GCGAAATCCGCCGACCAGCAGGTGGAAGATTGGGAAGTCATCAAGGCGCCCGAGCGCGCG 
GGCAAAGCGCA.AAAGGGCGTTTTGGATGGCGTCGCGCTGGGACTGCCTGCCCTGATGCGC 
GCGACGAAGCTGCAAAACAACGCCGCGCGCGTTGGGTTTGATTGGCCCGACATTGGGCAG 
GTACTTGGAAAGGTGACCGAGGAA 

>RXN01102-upstream 

ATTCTATGGTTGTTGGGAGAGATGACTTAATTTGGAATCACGGGCTTTAACACGCGCTGA 
CATTGAGCAACTTCCCAGCATGTGGAAAAGCCCAGGTTTC 

>RXN01102 

GTGGCTGTCCTCGTGGCGGTTGCAGCAGCGTTCGGCAGTTGGTCACTCCTTCTTCCCGTC 
GTACCGCTAGCGGTCCTCAACAACGGCGGATCAAGCGCTGTCGCCGGTGCCACCACTGGC 
ATCTTCATGGCAGCTACAGTGATCACTCAGATTTTCACTCCCGCTGCGCTGCGGAAAATT 
GGCTACACCCCAGTGATGGCTTTCGCCGCATTCATGCTGGGTGTGCCAGCCATCGGGTAC 
ATCTTCAGCGTCGAGCCAATTCCAGTGCTGGTAGTGTCCGCACTTCGAGGAATTGGGTTC 
GGTGCGCTCACCGTCGCAGAATCTGCGTTGGTGGCTGAACTCGTTCCCGTACGCTTCTTG 
GGCAAAGCTTCTGGAATGTTGGGCGTATTTATTGGCCTTTCCCAAATGCTTTTCCTGCCT 
GCCGGGTTGGCSTTAGGTGACCAATTTGGCTACAACGTGGTCTATGTTTTAGGTGCCGTT 
ATCGCACTAGTTGCAGCGGTGATGTGTCTGCGTATTCCGCAGGTTAAGGCAGCGGCAAAG 
CAGCAACCACAGGTGAGCGAACAGGAGCGTTCTGTTTCCACCTGGAAGTTGGTGCTGGTT 
CCCTCCTTGGCTGTTACCAGTTTGTCAATGACTTTTGGCGCAGTGTCTTCATTCCTTCCA 
GCTGCAGTCATTGAGTTAGATCCAGGATTAGGTGCTGCATTAGCGGGTATTATTTTATCC 
ATTACCGGTGGTTCTTCAATGGTGTTCCGCTACCTGTCCGGCGTTATCGCTGACCGCCGC 
GGTGTGCCTGGTACCACGATGATTCCTGCTCAGATCATTGGGTTCTTAGGTGTCGTTTTA 
ATCACCGTCACAATCTTCCAAGGCTGGTCCGTGTGGCTTTTGATTATAGGTGCAGTGATG 
TTTGGTGGTGCTTTTGGCATGGTGCAAAACGAAGCGTTGCTTTCAATGTTTTTCCGGCTT 
CCTCGCACTAGAGTCTCCGAAGCCTCCGCCATCTGGAATATCGCCTTTGATTCGGGAACA 
GGAATCGGAAGCTTCCTCCTTGGCATAGTTGCCGCATCGCTTGCTTACAGTGGTGCTTTT 
GGTTCCGGAGCCGTGGTGATTTTGTTTGGAATCGTTTTGACCACCGCCGATCGAATCATT 
GGGCGGCACCGCATTACTGAATACAACAACACCCGCGCGCGTTTGCGCCAGGTGCCAGTC 
GCTCGGCGTGCAGTGCAAGGGCTGCGCAACAGGCGCAAAGATCGC 

>RXN01102-downstream 
TAAAACGCTTTTCGACGCCACCC 

>RXN01190-upstream 

CAGGGTTTTGATGAGAACAACACACACCGCTTCAAGCATTCTGCGAAGAATGATCAGGCG 
GCAGCGGGGCAAGGTTGCGTTTGGCGCATTCTTTTTGGGG 

>RXN01190 

ATGTGGCAGCTGTCGGAAGCATTGGTGCCGATTGCGATTGGTTTGATCGTTGATCATGCG 
GTTCTCACAAAAGATCTCCGCCGATTAGTGGTCGGGCTTGTCGCTTTTGTTGTGCTGTTT 
GTGGTGTTGAGTTTTTCTAATCGTTTCGGTTCGCGCGCGTTGAATAGGGCCGTGAACTTT 
GAATCCCATGCGCTCCGCGTAGAGGTAGCCGATCATGCGTTGAAGAATCTGGATCCGCGC 
AATTTGGTGCCTGGCGAGGTGATGTCGCGGTCCACCGCAGATGCGGATTCTTCGACGCGT 
ATTTTCGGGCAGATCGGAACCGGTGTTTCGGCTGCGACGGGATTTCTTGGTGCAGCGACC 
TACCTGTTGATCAGTGACTGGCTGGTCGGGTTGTTGGTGCTTGTGCTGGTACCGATCATT 
TCGGGAGTGGTTGCACTGGCTAGCAAGGGCATTTCTAAAAGGAGTGTCACCCAGCAGGAG 
AAGTTGGCGGAGTCTGGTGCGCAGGCAAGTGACATCATGATGGGGCTGCGCGTGATCAAG 
GCGATCGGTGGCGAGCGTTGGGCCGTGAAGACTTTTGAAAAGGCGTCGCAGGCATCAGCG 
AGAGCGGCGGTTGATACTGCAGTTGCTTCGGGCAAAGTCGCTGGTATTGGTGAGTTGTCC 
ATTGCGGTGAATTTGGCTGCGGTGTTGTTGCTTGCTGGTTGGCGGGTCACCACGGGGGAG 
TTGGGGCCTGGCCAGTTGATCGCAATTGTGGGTGTGGCGGTGTATTTGTCAGAGCCGATT 
CGCTTGCTGAGCAACTCGATTAATGCCTCAGCTATTGCGCACGGTGCAGCGGAGCGGGTG 
GCTAATTTCTTAAACCTCGACGAATCTCAGGCACAGTACGAAAGCAGCGAAACAATCAAT 
GACGGCGAATTCCTCGTCATCGTGCCCCCAGCCAGCACGCTTCCACACGGCGACAATATC 
TTGGCTACACCTCATGCTGCCGACATTTTCGAAGGTACCTTGCGGTCAAATATTTCCATG 
AATCATGAGGACAACGTGCCAATTGATCCGCAGGTAATTCGCGCTTCTGGTCTGACTGAC 
ATCATTGAGGTGGACGGACTTGATGCGCCGGTGCGCGATACGGGAAGCAATTTATCGGGT 
GGGCAGCGTCAGCGAGTGGCTTTGGCCAGGGCGTTGCATGCAGACGCGGAAGTACTGGTG 



Appendix A, Page 39 



Attorney Docket No.: BGI-124 



CTGATGGATCC.SACCAGCGCGGTGGATTCAGTGACGGAGGTGTCTATCGCGCAGGGGATT 
AAGCAGCTGCGAGCAGGCAAAACCACCATTGTGGTGAGTTCTTCGCCCGCGTTTTACAAC 
TTGGCGGATCGGGTGATTTCACATGTC 

>RXN01190-downstreara 
TAATTTGATGGCATCATCGACAC 

>RXNO 132 0 -upstream 

GTGAATGGCACGACATGCCACAAGGCACGCAAGCTGATTTCCAAGCCTGCTGTCGCAAAG 
CAATTAAAAATACTTTTCTTCTTAGAGGTGGATTTTCAGA 

>RXN0132 0 

ATGACATCACAGGTCAAGCCGGACGACGAACGTCCGGTAACAACAATTTCAAAAAGTGGT 
GCACCTTCGGCCCACACCTCAGCACCATATGGTGCAGCAGCAACTGAAGAAGCTGTCGAG 
GAAAAAACCAAAGGTCGCGTTGGATTTATCATCGCAGCCCTCATGTTGGCGATGCTTCTT 
AGCTCCTTGGGTCAGACCATTTTCGGTTCTGCCCTGCCAACGATTGTTGGTGAGCTTGGC 
GGCGTTAACCACATGACCTGGGTGATTACCGCCTTCCTCTTGGGCCAGACCATTTCATTG 
CCTATTTTCGGCAAGTTGGGTGACCAGTTTGGTCGCAAATACCTCTTCATGTTTGCCATC 
GCACTGTTCGTGGTGGGTTCCATCATCGGTGCTTTGGCTCAGAACATGACCACCTTGATT 
GTGGCTCGTGCACTGCAGGGTATCGCCGGTGGTGGCTTGATGATTCTTTCTCAGGCAATT 
ACCGCTGATGTCACCACCGCCCGTGAGCGTGCAAAGTACATGGGCATCATGGGTTCCGTT 
TTCGGACTGTCCTCCATCCTTGGCCCATTGCTTGGTGGCTGGTTCACTGACGGTCCAGGC 
TGGCGTTGGGGTCTGTGGTTGAACGTTCCAATCGGCATCATCGCACTGGTTGCTATCGCT 
GTGCTGCTGAAACTTCCAGCTCGTGAACGTGGCAAGGTCTCCGTTGACTGGTTGGGAAGC 
ATCTTCATGGCTATCGCCACCACCGCATTTGTCCTCGCAGTGACCTGGGGTGGCAATGAA 
TATGAGTGGGCATCACCAATGATCATCGGTTTGTTCATCACGACATTGGTCGCTGCGATA 
GTGTTCGTTTTCGTCGAAAAGCGTGCTGTTGACCCACTGGTCCCCATGGGCCTTTTCTCG 
AACCGCAACTTCGTGCTCACCGCCGTCGCCGGTATCGGCGTAGGCCTGTTTATGATGGGC 
ACCATCGCGTACATGCCTACCTACCTGCAGATGGTTCATGGTCTGAACCCAACGCAAGCT 
GGTCTGATGCTGATCCCAATGATGATCGGCCTGATTGGTACATCCACTGTGGTGGGCAAC 
ATCGTGTCCAAGACTGGCAAGTACAAGTGGTACCCATTCATCGGCATGCTCATCATGGTC 
CTTGCCCTAGTACTGCTATCGACGCTGACACCTTCGGCAAGCTTGGCTCTCATTGGACTG 
TACTTCTTCGTCTTCGGATTCGGCCTGGGCTGTGCAATGCAGATTTTGGTTCTCATCGTG 
CAGAACTCCTTCCCAATCACCATGGTTGGCACCGCGACCGGTTCCAACAACTTCTTCCGC 
CAAATCGGTGGAGCAGTAGGTTCCGCACTGATCGGTGGCCTGTTTATCTCCAACCTGTCC 
GACCGATTCACCGAAAACGTCCCCGCAGCAGTGGCTTCCATGGGTGAAGAAGGCGCACAA 
TACGCCTCAGCAATGTCCGATTTCTCCGGTGCATCCAACCTCACTCCACACCTTGTTGAA 
TCACTTCCACAAGCACTCCGTGAAGCAATTCAACTTTCTTACAACGACGCCCTGACACCA 
ATCTTCTTGGCGCTCACCCCGATCGCAGTAGTCGCCGCGATCCTCCTCTTTTTCATCCGT 
GAAG AT C ACC T C AAGG AAACG C AC GAA 

>RXN01320-downstream 

T AAT GAG ACAC GAAAC T TCCGT C 

>RXN0134 5-upstream 

CATAACCTCATTGAACATGCAAAACTAATGCTTTTGGGGGGTATGCATAAATTCGTTTCG 
TTCCACTGCACAGCCCGAAAATGCTGCTAGGGTCAAGTTC 

>RXN01345 

ATGCGTTTTGGACTTGACTTGGGAACTACCCGCACAATCGCGGCCGCCGTGGACCGCGGA 
AACTATCCCATCGTCACTGTGGAAGATTCTTTAGGCGACACCCACGATTTCATTCCATCT 
GTGGTGGCCCTCAAGGCAGATAGGATTGTCGCGGGTTGGGATGCTATTGAGGTTGGGCAG 
GACCACCCTTCCTTCGTACGTTCTTTCAAACGCCTACTCTCTGAACCCAATGTCACGGAA 
GCCACCCCGGTCTACTTGGGCGATCATGTACACCCTTTGGGCGCCGTCCTGGAGGCTTTT 
GCGGAAAACGTGGTCACTGCGCTGCGTGCATTTCAGACGCAATTGGGAGATACCTCCCCG 
ATCGAAGTAGTCATTGGTGTGCCCGCCAACTCCCACAGCGCCCAGCGACTGCTCACCATG 
TCCGCCTTCAGCGCCACAGGCATCACCGTTGTCGGTTTGGTCAATGAGCCCAGCGCCGCA 
GCTTTCGAGTACACCCACCGCCACGCCCGCACCTTAAACTCCAAGCGCCAAGCCATCGTG 
GTTTATGATTTGGGAGGCGGAACATTCGACTCCTCGCTCATCCGCATCGACGGCACCCAC 
CACGAGGTTGTGTCCTCCATTGGCATTTCACGCCTTGGTGGCGATGATTTCGATGAAATC 
CTCCTCCAATGCGCGCTCAAGGCCGCAGGCAGACAGCACGATGCGTTTGGCAAGCGTGCT 
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AAAAACACGCTTCTCGACGAATCCCGCAACGCGAAGGAAGCTCTTGTTCCGCAATCCCGT 
CGCTTGGTTCTAGAAATTGGCGACGACGACATCACCGTTCCAGTGAACAAGTTCTACGAG 
GCTGCCACTCCCCTGGTGGAAAAATCCTTGTCCATCATGGAACCCCTCATCGGCGTCGAT 
GATCTTAAAGATTCCGACATCGCAGGCATCTACCTTGTTGGTGGAGGATCCTCGCTCCCA 
CTCGTTTCCAGGTTGCTCCGCGAGCGTTTCGGCCGCCGTGTCCACCGCTCCCCATTCCCC 
TCAGGTTCCACTGCGGTGGGTCTGGCCATCGCGGCTGACCCTTCCTCTGGTTTCCACCTA 
AGGGACCGCGTTGCGCGAGGCATCGGTGTGTTCCGTGAGCACGATTCTGGTCGTGCCGTG 
AGCTTTGACCCGCTGATCGCCCCGGACACCGATTCTGCGACCGTGGCGAAACGATGCTAC 
AAGGCGGTGCACAACATTGGTTGGTTCAGGTTCGTGGAATACTCCACCGTGTCCGAGGAT 
GGCAGCCCCGGAGATATTTCCCTGCTCAGTGAAATCAAGATTCCTTTTGATAGCTCCATC 
ACCGATGTGGATGCTACCGAGATTTCACGTTTCGATGGCCCAGAAGTAGAAGAAACCATC 
ACAGTCAATGACAACGGCGTGGCTTCCATTTCCATCAAGATACTCGGCGGCGTTACCGTC 
GAGCACACAATT 

>RXN0134 5-downstream 
TAGTTACCATTTTGGTGCTGGTG 

>RXN01553-upstream 

ATGATGATGTCCTCAGCAAGTCCAAGCGCCAAGCCATGCTGGAAACAATTCTCGAGCTGA 
TACCAAGCCAGACTTAAATTTCTACCTTAAAGTCTTGAGC 

>RXN01553 

ATGACTGTTCAGGAATTCGACCGCGCGACCAAACCCACACCAAAACCCCCAATTGTTTCT 
TGGGCGTTTTGGGATTGGGGTTCCGCCTCTTTCAACGCGGTCCTCGTGACCTTTATTTTC 
TCGGTCTATCTCACTGATTCAGTCGGCGCCACCCTCCCCGAGGGTTCCAACGCCACATCA 
CTGTATTCGATGGCGGTCGCCATCGCTGGCGTCATTGTTGCGGTTGTTGCCCCAGTCATG 
GGCAGGCGATCAGATATCAAGGGCACTCGCCGCAGGTCACTGCGCATGTGGACACTTGTC 
ACCGTGTTCTTGATGTTTTGTCTCTTTACAGTAAAGAACACTGATCCCACATTTTTCTGG 
TTTGGTGTAGCCATCATGGCGATCGCCAACATCACCTTTGAGTTCGCTGAAGTTCAGTAC 
TATGCGCAGCTCTCCCAAATCTCGACCCGCGAAAACGTGGGCCGAGTTTCTGGTTTCGGC 
TGGTCCATGGGTTACTTCGGTGGCATCGTTCTACTGCTTGTTTGTTACCTAGGTTTTGTT 
GCCGGTGATGGCGATACCCGCGGATTCCTAAACCTGCCCATCGAAGACGGCATGAATATC 
CGCCTCGTCGCAGTGCTTGCAGCCGTTTGGTTCTTGGTCTCTGCGATTCCGGCACTTCTT 
CGAGTCCCAGAPATTGAGGCACAGGTAGCTGCCGAAGACCACCCCAAAGGCCTCATAGCT 
GCCTACAAGGATCTCTTTGGGCAGATCGCTGAGCTGTGGAAACAAGACCGCAACTCCGTG 
TATTTCCTCATCGCAGCAACTGTTTTCCGTGACGGACTCGCCGGAGTATTTACCTTCGGT 
GCCATCCTTGCGGTCTCTGTGTACGGACTATCTGCCGGTGATGTCCTCCTCTTCGGTGTC 
GCAGCCAACGTGGTCTCTGCGTTGGGAGCACTCCTCGGAGGATTCCTAGACGATCGCGTC 
GGGCCAAAACCCATCATCTTGATTTCTCTTGCCATCATGATCGCCGATGCTGCAATTCTC 
TTCTTCGTTGAAGGCCCCACTAATTTCTGGATCTTCGGATTAATCCTCTGTGCGTTTGTG 
GGACCTGCACAGTCAGCGTCGAGAAGCTATTTAACACGTCTTTCCCCAGATGGCCAGGAA 
GGCCAGCTCTTCGGCCTTTATGCCACTACCGGCCGTGCCGTGAGTTGGATGGTGCCGTCG 
CTGTTTGGTGTATTTGTGGGGCTCACCGGCGATGACCGCACTGGTATTTTGGCCATCGCG 
CTGATTCTGCTATTCGGTATTGTGCTGCTGAGCATGGTG7\AGCCACCGCACAAGGTGAAG 

>RXN01553-downstream 
TAGACAAAGCGCCCACAAGGATT 

>RXN0155 9-upstream 

GTCTGGTTGATTGGAATTGAAGGAGACTTTCTTGGCTCGGCAAAAAAAGAGTGCCGCTAG 
CGCCTGGGAACGATGGCCAAAACGCGCAATAGCGTTGTTT 

>RXN01559 

GTGCTCATCGTCGTTGGTGTTTATGCGTTGGTGCTGTTGACAGGCGATCGTTCTGCCACA 
CCAAAATTGGGTATTGATCTGCAAGGCGGAACCCGAGTGACCCTCGTGCCGCAGGGGCAG 
GATCCAACTCAGGACCAGCTGAATCAGGCACGCACCATTCTGGAAAACCGTGTGAACGGC 
ATGGGCGTTTCAGGTGCAAGCGTGGTCGCTGACGGTAACACGCTGGTGATCACTGTTCCC 
GGGGAAAATACCGCACAGGCGCAATCCCTAGGACAGACCTCCCAGCTGCTGTTCCGTCCC 
GTTGGTCAGGCAGGAATGCCCGATATGACCACGTTGATGCCAGAGCTGGAAGAGATGGCC 
AACAGGTGGGTTGAATACGGCGTCATCACCGAAGAGCAGGCAAATGCCTCCTTGGAGGAA 
ATGAACACCGCTGTTGCATCGACCACTGCGGTGGAAGGCGAAGAAGCAACTGAGCCAGAA 
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CCCGTCACCGTGTCGGCGACCCCTATGGATGAGCCAGCCAACTCCATTGAGGCAACACAG 
CGACGCCAGGA^VITCACGGACATGCTGCGCACCGACCGCCAGTCCACCGATCCCACTGTC 
CAGATCGCTGCi!\AGTTCTTTGATGCAGTGCACCACTGATGAGATGGATCCTTTGGCCGGC 
ACCGATGATCCACGCCTGCCATTGGTGGCATGTGATCCAGCTGTAGGTGGCGTGTATGTA 
CTTGATCCTGCACCTTTGCTCAACGGCGAAACCGATGAGGAAAATGGTGCGCGCCTAACC 
GGTAATGAGATCGATACCAACCGTCCCATCACCGGTGGATTC7U\CGCCCAGTCCGGCCAG 
ATGGAAATCAGCTTTGCCTTCAAATCCGGCGATGGGGAAGAAGGCTCTGCAACTTGGTCC 
TCTCTGACCAGCCAGTACCTGCAGCAGCAGATCGCCATCACCCTGGACTCTCAGGTGATT 
TCTGCACCCGTGATTCAGTCAGCAACCCCTGTGGGTTCTGCAACATCCATCACCGGTGAC 
TTCACTCAAACTGAAGCCCAAGATCTGGCGAACAACCTGCGCTACGGTGCATTGCCCCTG 
AGCTTCGCAGGTGAAAACGGCGAGCGCGGCGGAACTACCACCACCGTTCCGCCATCACTA 
GGCGCAGCATCCTTGAAGGCCGGACTGATCGCAGGCATCGTCGGCATCGCGCTGGTCGCC 
ATCTTCGTGTTCGCCTACTACCGCGTCTTCGGATTCGTTTCCCTGTTCACCCTGTTTGCC 
GCAGGCGTGTTGGTCTACGGCCTTCTGGTACTGCTGGGACGCTGGATCGGATATTCCCTA 
GACCTTGCTGGTATCGCCGGTTTGATCATCGGTATCGGTACCACCGCCGACTCCTTCGTG 
GTGTTCTATGAGCGCATCAAGGATGAGATCCGTGAAGGAAGATCCTTTAGATCTGCAGTA 
CCTCGTGCATGGGAAAGCGCCAAGCGCACCATCGTCACAGGCAACATGGTCACTTTGCTC 
GGCGCTATCGTGATTTACTTGCTCGCGGTCGGCGAAGTCAAGGGCTTTGCCTTCACCCTG 
GGTCTGACCACCGTATTCGATCTCGTTGTCACCTTCCTGATCACGGCACCACTGGTTATC 
CTGGCATCACGCAACCCATTCTTTGCCAAGTCATCGGTCAACGGCATGGGACGAGTGATG 
AAGCTCGTTGAZ\GAACGCCGCGCCAACGGTGAATTGGATGAGCCTGAGTACCTGAAAAAG 
ATCCATGCCAAGAATGCGGCAGCTGATAAGGCTTCCACTGACAATTCTTCCACTGACAAT 
TCTGAAGCACCTGGCACCGATACGAACCAAGAGGAGGAGAAG 

>RXN0155 9-downstream 
TAGCCATGACTGATTCCCAGACT 

>RXN01 605 -upstream 

ATTGAAGTCAGCGCCGAGGAAGCCGCGAGGGAATCAGACGACGGGCACCTACTACTTCGG 
CATTGAAATTCCGAAGAACTTCAGCGATTCTATTGCCAGC 

>RXN01605 

GTGACCAGCGATTCACCCGCGCCAGCAACCGTCAACGCGGTATTCAACAACAGCAACGGC 
TTCATTGCCTCCATGCTGGGCAACCAGGTGGTCAACACTGTTGTGGAGACCATGGACACG 
GAATTCGGCGTCCGCATTGTGGATAACATGCTCGTCGGTTTCTCCACCTTGGGCGACGGC 
ATGAACCAAGCCGCCGAAGGTGCCACTACGCTCAGCGATGGCGTCGGTTCCGCCAACGAC 
GGTGCAGTTCAGCTTGCCGACGGCGCGGTCACCCTGCGCGACGGCATCGCAAGTGCCAAT 
GAGGGTGCGCAATCGCTTGCCGACGGCGCCAGCCAGCTCGACACCGGCCTCGGCTCCGCG 
GCTACAGGCAGCCAAACGCTCGCCGACGGTCTATCCAGCCTGTCTGCGGGCACCGCCCAA 
CTAGGCCAAGGCGCAACCCAGGTTTCAGATGGCGTGGGCCAACTTGTCGACCAAGTAGCA 
CCACTGACCGCCTATGTTCCAGACATCAACTCTCAGTTGATCACCCTGCGCGACGGCGCA 
GCCACCATTGCCTCTGAACTATCTGATCCCTCCAGCACCTACCGCTCCGGCGTGGACTCC 
GCTGTGAGCGCATCCCAGCAACTAGCAGCCGGCCTGCAAACCCTGAAAGACGGATCCAGC 
CAACTCAGCATCGGTGCACGCACCCTCGCTGATGGCACCAGCCAATTGGCCGCAGGTTCC 
GAACAGCTAGTTGTTGGCGCACAAGCACTGCGCGACGGCACCGTCCAGCTTGATGAAGGC 
TCCAGCGAACTCGCCCTCAAACTCACCGACGGCGCAAGCCAAGTACCAACCTTCGCTGAC 
GGCGCAGACACCACCATCGCAACCCCAGTTGAAACAGAACAAGCAGGAGACACCACACCG 
CTCTTCGGTATTGGTCTCGCACCATTCTTCATGGCTGTCGGCCTGTTCATGGGAGCAACC 
GTTGCCTGGATGATCCTGCACCCAATCAGTCGCCGCGCACTCGACTCCCGCATGGGAGGC 
TTCCGAGGCACCCTGGCAAGCTACCTTCCATCAACAGTCTTAGGCCTTGGCCAAGCAACC 
ATCATGTGGGCAGTACTGTACTTCCTGCTCGACCTCAATCCAGCTCACCCAGCTGGACTG 
TGGATGGCGATGGTCGCCATCTCATGGGTATTCATCTCCATTACCCATATGTTCAACAAC 
GTGGCAGGACCCTCCGCAGGCCGTGTGCTGTCCATCGTGATGATGTCCTTCCAGCTAGTC 
TCCTCCGGTGGCCTATACCCACCAGAAACCCAGCCAGCATTCTTCCACTGGTTCCACACC 
TACGACCCGATCACCTACGCAGTCAACCTCGTGCGCCTUiATGATCTTCAACGAAACCCCA 
TCCAACGACCCACGCTTCATACAAGCAATCTGGGTACTGCTCTTCATCTGGGCACTGATG 
CTCGCCATCTCCACCCTGGCGAATAGAACAAACAAGGTTCTTCGCATGAAGGACTACCAC 
CCAGAACTGAAGGTC 

>RXN01605-downstream 
TAAAAGCTTTTCCCGCCCGGTTC 
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>RXN0167 6-upstreain 

AGTTACAGCTTTTCTCGGTGGCACACTCGCGCTACTTAGCCCTTGTGCCGCACTCCTTTT 
ACCAGCATTTTTTGCATCCTCAGTGGGTGCTGGCCCGCGC 

>RXN01676 

ATGATCCTTCACGGTGTTGTGTTCTACGCAGGACTTCTAGTACTTCTCGTGCCACTTGGC 
CTTGGTGCGGG.zy\TCCTCGGCGAGCTGTTTATCACCCAACGCCAGACCATCATCGTGGTT 
TCATCGATCGTGCTGATTATCCTAGGTTTTGTCCAGATCTTCGGCGGCGGATTCGACTTC 
GGAAAAGCACTCCCAGGATTAGATCGTCTGCAATCTAAGGCCACTGTGACCTCAGGTCTA 
GGAAAGAGCTTTTTACTAGGAATGACCAGTAGTATTGCCGGTTTTTGTTCCGGACCAATC 
CTCGGCGCCGTTCTTACTTTGGCTGCCACCAGTGGAAACTCCATCACCTCAGCACTCATT 
TTGAGTGCTTATGGTGCGGGAATGGTGCTGCCCCTGATGGCTATTGCAGCGCTCTGGGCC 
AAACTCGGACAGCGTGGACAGCAGATGCTCCGCGGCCGGGAATTCACCTTCTTGGGCAGG 
CAGTGGCACATTGTTTCTGTCATTAGCGGTGCCCTGATCATCGCTGTCGGAATCCTCTTT 
TGGTCCACGAACGGCCTTGTCAGCATGCCGGAGCTCGTTCCAATGGACACCCAGATCTGG 
CTACAGGAAGCCACATTCTCACTCGGGTCACCACTCTTTGACATCGCATTGATCATTGTC 
GCCGCTGGCTTGTTCTTGTACTTCTGGAACAAACGACAAAAGCGAAAAGAAGAAGCTCAG 
CGACCCAAAGAAAGTGGATGGGTTATTAACCCTCGC 

>RXN01 67 6-downstream 
TAATTATTAGTTTTGGAGCGAGG 

>RXN018 37-upstreairL 

CCCCCATCATTCCCTCAAGGTGTGAAGATACGGTTAGGATAGAAAAGAATTTTTTTGACG 
T T GG ACAT T C T C AAAAT C AAG TAG C AAGGGAT C AAAC TOT 

>RXN01837 

GTGAGTACTAATAAGGAACGACGCCAACAGGCGCTTTCCCAGCTGGAGAAAGAAATCAAA 
AGCCGGGACCGCAAAGAAAAGACCAAGCCACTAACCGTGGTCTTTGCTTCCCTGGCTGTC 
ATCCTGGTTGTCGTTGGCGGTATCTGGTACGCAGCTACCCGCAGCACCGAAGACGAAGTC 
ATCACCGCTGATGAAACATCCACCACCGCAGAGACCCCTGACTACCAGCCACTGGCGCTG 
ACCCGCACCACCGCGCTCGGCGACTCCGTGACCTGTGAGTACCCAGATGCTGGCGAGGCT 
TCCAAGGATGTCTCCAAGCCTGCTACTGAAZy^CGTGCCAGCAACCGGCACCGTGACCGTC 
AACCTGACCACCGCCCAGGGCAACATCGGCATGGAACTTGATCGCTCCGTATCCCCTTGT 
ACCGTC7VACGCTGTTGAGCACATGGCTTCCGAGGGCTACTACAACGATACTGTCTGCCAC 
CGCATCACCACCTCTGGCATTTACGTTCTCCAGTGCGGCGATCCAAGCAGCACCGGCGCA 
GGCGGCCCAGGGTTCAGCTTCGCCAACGAATACCCAACCGACGAAGCAACTGACCTAACC 
ACCCCAGTCATCTACGAGCGCGGCACCATCGCCATGGCCAACGCTGGCGCTGACACCAAC 
GGGCTCCCAGTTCTTCCTCAACTACGAGGATTCCCCACTGGCACCGAACTACACCTACTT 
CGGCCAGATCACCGAAGAAGGCCTTGCAACCCTCGACGCCATCGCAGAAGTTGGCAC 

>RXN01837-downstream 
TGAAGGTGGAP.CCGGCGACGGAG 

>RXN018 63-upstream 

GGT AT C AT ACC GAT AT GAAC C AAAT AG AAAG AAGG AAGT T T AAG ACG 
>RXN018 63 

ATGAATAGCGTCAAATTGAAGCAACCTGTTAGCATTTACAATGATCCATGGGAATCATAT 
AACGATGTTA^AGAACATGGCCAATTAACTTTAAGTAACATCGAATTTACAACTACAAAT 
CTTTGTAATATGCGTTGTAGCCACTGTGCAGTTGGTTATACTTTACAAACTGTCGACCCC 
GAGCCTTTAGATATGGACTTAATTTATCGTAGACTTGATGAAATTCCAAATCTGCGAACG 
ATGTCAATTACAGGTGGCGAACCAATGTTTTCTAA7VAAGTCTATTAGAAATGTTGTTAAA 
CCTCTATTAA?.GTATGCACATCATCGAGGTATATATACACAAATGAATTCAAACCTAACA 
TTGCCTCAAGATCGTTATTTAGATATTGCTGAATATATCGATGTTATGCATATCTCACAT 
AACTGGGGAACAACTGATGAATTCGCAAATGTTGGCTTTGGCGCAATGAAGAAGCAACCA 
CCGTTAAAAGCTAAGTTAAAATTATATGAACAAATGATTTCGAATGCACGTACATTATCA 
GAACAAGGAATGTTTGTATCTGCGGAAACAATGCTCAATCAAAGTACGCTACCACATTTA 
CGAAAAATACATCAAGAAGTCGTTCATGATATGAAATGTAGCAGACACGAGATTCACCCT 
ATGTATCCAGCTGACTTTGCAAGTCAATTAAATGTGTTAACTCTAGCGGAAATGAAAAAG 
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ACAATTCATGATATATTGGATTTCAGAGATGAAGATATTTGGATGTTATTTGGTACTTTG 
CCTGTGTTTCCATGCTTAAAGGATGATGAAGATCAAAAGTTACTATCACGTTTAAGAAAT 
GCTAACAATGT.^ACGACTAGAAATGACCCGGATGGCCGTAGTCGTTTAAATGTCAATGTA 
TTTACAGGTAATGTAATCGTAACTGATTTCGGAGATGAAACAGGTACAATTTCGAATATA 
CAAAAAGATAAZ\TTAACAGATGTATTTGATAAATGGTTATCCTCTGATCTTGCTAAATCA 
TTAAATTGTCATTGTTCCGAGTTTAGTTGTTTAGGACCAAATGTTCTTGTTAAAAATATG 
TACTATCCGAATATGGATTTTAAAGATAATGAGCGTCATATGCACAAACAACCACAAATT 
ATACAATTT 

>RXN01863-downstream 
TAAAAACTCTTAATTATGCGGAG 

>RXN0187 3-upstream 

CCGTCGTTGCCCATGGTCACAGCCTACATGCACAAAGTGAATCAAAAACAGCTATTTCTA 
ACATTTTACTAATATTTGCTGTTGGCGCATGATGAACTCC 

>RXN01873 

ATGAGCCAAGCAATAGATAGCAAGGTCGAGGCACACGAAGGCCACGAAGGCCACGAAGGC 
ATCGAGCGAGGAACACGCAATTACAAGCGCGCTGTGTTTGCGATGCTGGCCGCCGGTCTT 
GCTGCTTTCAATGGTCTTTATTGCACGCAGGCATTGCTTCCCACCATGACGGAAGAGTTG 
GGAATTACGCCCACTGAGTCCGCGCTGACGGTGTCGGCTACGACTGGAATGTTGGCGCTG 
TGTATTGTTCCGGCGTCGATACTTTCGGAGAAATTTGGTCGCGGTCGGGTGCTGACAATT 
TCACTCACGTTGGCCATCATCGTGGGATTAATTTTGCCGCTTGTCCCCAATATTACTGCT 
CTCATCCTGCTCAGAGGTCTCCAAGGTGCGCTGCTTGCTGGCACTCCAGCGGTGGCGATG 
ACCTGGTTGTCTGAGGAAATTCACCCCAAGGATATTGGGCATGCGATGGGAATTTACATC 
GCGGGAAATACTGTCGGCGGGCTCACTGGACGTATGATTCCGGCGGGACTACTTGAAGTA 
ACTCATTGGCAAAACGCACTGCTGGGAAGTTCTATCGCTGCGCTGATCTTCGGCGTAATC 
ATGGTGGTGTTGCTTCCCAAGCAGCGGAAATTCCAGCCGAAGAATATCAATCTGCGCCAT 
GAGATTTCGGCGATGGCTGCTCATTGGCGGAATCCTCGTTTGGCGTTGCTTTTTGGTACT 
GCGTTTTTGGGCATGGGTACTTTTGTGTCGCTGTACAACTATTTGGGTTTCCGCATGATT 
GATCAGTTTGGGCTGAGTGAAGTGCTGGTTGGTGCGGTGTTCATCATGTATCTGGCCGGG 
ACCTGGAGTTCCACCCAGGCGGGTGCGTTGAGGGAGAAGATCGGCAATGGGTCAACGGTT 
ATTTTCTTGAGTCTGACGATGATCGCGTCGATGGCACTGATGGGGATTAATAATTTGTGG 
GTCACGTTGGTTGCCCTGTTTGTGTTTACCGCGGCATTTTTCGCACTGCATTCCAGTGCT 
TCGGGATGGATCGGAATCATCGCAACGAAGGATCGCGCGGAAGCCTCCAGCATGTATTTG 
TTCTGTTATTACGTGGGATCCTCGGTGATTGGTTGGGTTTCTGGATTCGCGTTTACGCAT 
TTGCCGTGGTTGGCGTTCATTGGCTGGTTGATTCTGCTTCTTTGCGGAGTGCTGGCGATT 
TGTGTGACGCTGGCAAGGCTTGCCCGCAACGCCAAT 

>RXN018 7 3-downstream 
TAAT ACGAGT T TG TCC GTGT T TA 

>RXN01 922 -upstream 

ACACTCCTTTGGTCACCTGGTTTGGTTGAGGGAAACAGACCGCCCAAGAACCCAAGAAAT 
CCCAAGAAAACATGCTGCTTATGAATTAAAGTGAGCACCC 

>RXN01922 

ATGAGATCAGGAAACGCCAATCGCGTCTTCATAGGTGTTACCATCCTGCTGTTTACTGCA 
GGATGGGCAGCCAATCATTTCGCGTCAGTGTTGGTGTTGATCCGTGAACAATTAGACGTA 
TCAAGCGTGCTGGTCAACGGCGCTTTTGGTATTTATGCACTGGGACTTCTTCCAAGTTTG 
CTCGCAGGCGGTGTGCTTGCCGACCGTTTTGGTGCCCGCATGGTGGTACTCACCGGAGGT 
GTACTTTCTGCGCTTGGAAACCTTTCTCTTTTAGCGTTTCATGATGGTCCTTCCCTCCTG 
GTAGGACGATTCATCGTTGGTCTGGGCGTTGGATTAGTCGTCAGCGCGGGCACCGCATGG 
GCGGGCAGATTGCGCGGAGCAAGCGGCGTGACATTGGCCGGCATTATTCTGACCGCCGGT 
TTCATGATGGGGCCGATTGTGACAAGTGGGTTGGGGATGGCGTCGACAAGCATTATTACG 
CCCTTTGCCATAAGCGTTGCCCTCTCGCTGATCGCGGTGGTTGTGGGATTTGCGCTTGGC 
GATGCCCGCAGCACCCCGAGCGCACTTGGCGCATCCAGCGGAATCAAACACGAACGAAGC 
ATGAAAAAGGCCCTCGCGGTGTCCTTGCCGATGGCAATTTGGGTGTTCAGCTGCATCACC 
ACCTCCCTGATCGTGATGTCCGCGCGCATCGACTCCACCTTCGGCAACGCCATTCTTCTC 
CCCGGAATCGGCGCGGCGATCGCCTTCAGCGCAGGCCTGATCGCACAATTTTTAGGTAGG 
AAATTCGCGTGGGGTCGTGGCTCCGGAATCGTGGGCGCGCTGTGTGCCCTCGCGGGTTTT 
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GCGCTGGCAGCTTTTGGTGGCGACTCCATTCCAGTGTGGCTTTTCGTTATCGCCTCGATC 
CTGTTCGGCACCGCATATGGCCTCTGCCTGCGCGAAGGCCTCCTCAGCATCGAAACTTAC 
ACGCCACTCAACCGACGTGGCACCGGCATCGGCATCTATTATGTGTTCACGTATTTGGGA 
TTCGGGCTGCCAGTGCTTCTCGACGCCCTCCTCCCGCACCTTGGCGCCTCCATTCCGCTG 
TACGCGCTGGCGGCGCTCGCCCTTGGCTCCGCAGTAATCCGCGGCGTACAAATCAAGCGC 
GGGTATGTGGTT 

>RXN01922-downstream 
TAGATTTCTACCTACGACCTGAA 

>RXN0192 6 

CTGCGAAGCTTCTACACCCCAGAACAAGCCATCGAACGCGAAGGCGACGTCTGGAAAGCC 
GCCACCGAAGAAGCAGAACTCCTCGCAGCTGACGGCGCCGTCCACGACCAGGAACTCTTC 
CTCAACTGCACCACCTCCCCACTGATCTTCGCCTCCGCGATGCTCAACTTCGGCGTCCAC 
CAAATCCTGGACACCCTCTGCCAACTCGCACCATCCCCCGCCGGCCGCGACGCAGACCCC 
AAAGCCCTCGAAGCCGCCACCTCCGCAATGGACGACCACCGCGACACCACCGACGACTTC 
TCCGGCGTCGTCTTCAAAGTCCAAGCCGGCATGGACAAAAACCACCGCGATACCCTCGCC 
TTCATGCGCGTCGTCTCCGGCGAATTCGACCGCGGCATGCAAGTCACCCACTCCCAATCC 
GGCCGCAGCTTCTCCACCAAATACGCCCTCACCGTCTTCGGCCGCACCCGCTCTACCGTC 
GAAACCGCCTTCCCCGGCGACATCGTCGGCCTCGTCAACGCCGGCGCCCTCGCACCAGGC 
GACACCATCTTCGAAGGCCGAAAAATCCAATACCCACCAATGCCAAAATTCGCGCCAGAA 
CACTTCCGCATCCTGCGCGCCAAATCACTCGGCAAATACAAACAGTTCCGCAAAGCCCTC 
GAGCAGCTGGACTCCGAAGGTGTCGTCCAGATCCTCAAGAACGACCTGCGTGGCGACGCC 
AACCCAGGTCATGGCCGGTGT 

>RXN01936-upstream 

GCGCGGTGACACCACAGCCGTTGTCAGCGGCGCTTGGTCTGTGGAGGATCGCCGAGGTTA 
CTAACAAATAGGCCCAACAAAGAGGTCTAAGCTCTACCTG 

>RXN01936 

GTGAGTTTCCGAGATATTTTCGCTGACACCAGACCGCTGAAAGAACCGGCCTTCAAACGC 
CTCTGGCTTGGCAATGTTGCCACCGTCATTGGTGCCCAATTAACTGTTGTTGCCGTTCCG 
GTGCAGATTTACCAAATGACTGGGTCCTCCGGCTATGTGGGCTTGACCGGGCTTTTTGGC 
CTTATTCCTTTGGTTATTTTTGGCCTTTATGGTGGATCCATTGCGGATGCTTTTGATAAA 
CGCATCGTGCTGATCTGCACCACGATCGGCATGTGTGTCACCACTGCCGGTTTTTGGGTG 
CTGACCATTTTAGGCAATGAGAATATTTGGCTCCTGTTAATAAACTTTTCTTTACAGCAG 
GCATTTTTCGCGGTGAATCAACCCACCCGAACGGCGATCCTTCGAAGTATTTTGCCGATT 
GATCAATTAGCGTCGGCAACATCACTGAATATGCTGCTCATGCAGACCGGCGCAATCGTT 
GGCCCGCTGATCGCAGGTGCGTTGATTCCGCTGATCGGTTTCGGGTGGCTGTATTTCCTT 
GATGTTGTCTCCATCATCCCCACACTGTGGGCTGTATGGTCACTGCCTTCGATCAAGCCA 
TCCGGCAAGGTGATGAAGGCTGGTTTCGCCAGTGTGGTGGATGGCCTGAAGTATTTGGCT 
GGCC7y\CCCGTGTTGTTGATGGTGATGGTGCTGGATCTTATCGCCATGATTTTCGGCATG 
CCACGTGCGCTTTACCCCGAGATCGCAGAAGTGAACTTCGGTGGGGGTGACGCCGGTGCA 
ACGATGCTGGCGTTCATGTACTCATCCATGGCTGTTGGCGCAGTTCTTGGCGGCGTGCTG 
TCTGGTTGGGTGGCCCGGATTAGCCGCCAGGGTGTTGCAGTTTATTGGTGCATCATCGCC 
TGGGGCGCAGCCGTTGCTTTGGGTGGTGTGGCAATTGTTGTCAGCCCCGGCGCGGTGACT 
GCGTGGGCGTGGATGTTCATCATCATGATGGTCATTGGTGGCATGGCTGACATGTTCAGC 
TCGGCAGTTCGAAACGCTATTTTGCAGCAGTCTGCTGCGGAACATGTGCAGGGCCGAATC 
CAAGGTGTGTGGATCATCGTCGTGGTGGGTGGACCTCGTTTAGCTGACGTCCTTCACGGT 
TGGGCCGCTGAGCCCCTCGGCGCAGGTTGGACGGTATTATGGGGCGGAGTAGCGGTGGTT 
GTACTCACTGCAATTTGTATGGTGGCGGTGCCTAAATTCTGGAAATACGAGAAACCAAAA 
ATTACCGGCATC 

>RXN0193 6-downstream 
TAAATACTTATCCATGCCCATTT 

>RXNO 1 9 8 4 -Lips t ream 

AGGAAATGTCTCACGTCACAACCTTTTGAAAGGTGGCTAAGTACGCACATTTGTTGTCTG 
CAATAGTGCCGGTGAGGGAGCTGTCCGATATTGTGCTTAC 

>RXN0198 4 
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ATGCACGAATCTGGAJIAAAATCCTGTCAAGGTTGTCGACTCGCAGGCACCACAAGGACGC 
GGTGGGCATATCGGCGGACATATCAAACGCCGCCCGATTCCTAGGCAAACGGAAATTTCC 
GAGGTTCGTCGATATATCGTCATGACTGCCCTCGCACTCGGTGGCTTCGCCATCGGTGTG 
ACGGAATTTGTCTCCATGGGTCTGCTCAGCGCGATCGCCTCCGACTTTGAGATCTCCGAA 
GACCAAGCCGGACACATCATCACCATCTACGCCCTCGCGTGGTTGTGGGTGCCCCGC 

>RXN01984-downstream 
TGATCACAGCGTTTACCGGCAAA 

>RXN02002-upstream 

AAGTGGCA7yy\i\ACGTTTCAAGCAGGCAACGCCGGCGTACAACTTCGCTGAGCTGGGGCG 
ATTATGGCCCAGCGCCCACAACCCGCTATTCTTAATACCC 

>RXN02002 

ATGAGCAACGCCAATTCCGACACCACCGCCGCCGAGGCACATCGCCGCAGAACATTCGCC 
GTAATCGCACACCCCGACGCCGGTAAATCCACCCTCACCGAGGCATTGGCGCTGCATGCA 
CACATCATCTCCGAAGCCGGCGCCACCCACGGCAAAGCAGGCCGCAAAGCCACCGTTTCC 
GACTGGATGGA!\ATGGAAAAAGACCGCGGCATCTCCATCGCCTCCTCCGCACTCCAATTC 
GAGTACGCACCAGAAGGCCACGCAGGCGAGCCCTTCATGATCAACCTCGTGGACACCCCA 
GGCCACGCCGACTTCTCCGAAGACACCTACCGCGTCCTCATGGCCGTCGACGCAGCAGTC 
ATGCTTATGCACTCCGTC 

>RXN02119-upstream 

TTCGGTCCGCTCTGGCAAAAATGGCTGGCTGCCACCTCGGCGCAGCAGCTTAAGGGCTGG 
GCTTAAATTGCTTGTCGACGCCTAGTGCCACAATGGAGAC 

>RXN02119 

ATGACCGAAACACTTGTGGTGAATGGCCTTGCAGGCGGCTATGGGCACCGCACATTATTT 
AACGATGTGAATCTCACCGTAGCTGCCGGCGATGTCGTGGGCGTTGTCGGCGTCAATGGC 
GCTGGTAAATCCACATTTCTAAAAATTCTGGCGGGCGTGGAAAAGCCACTGGCTGGAACT 
ATCGCGCTTTCGCCAGCCGATGCTTTTGTGGGCTACTTGCCACAGGAACACACCCGCACG 
TCTGGAGAGACGATCGCAGTTTACATTGCTCGTCGAACCGGCTGCCAAGCTGCAACAACT 
GCCATGGATGACACCGCCGAAGCGTTTGGTGCGGATCCAGACAACGCTGCCTTGGCCGAT 
GCATACGCCGAGGCGCTGGATCGGTGGATGGCCAGTGGCGCAGCCGATTTGGATGAACGC 
ATCCCCATCGTGCTCGCTGATTTGGGCTTTGAGCTTCCCACCTCGACGCTGATGGAAGGA 
CTTTCAGGCGGGCAGGCAGCCCGGGTCGGGCTGGCGGCGTTACTGTTGTCACGTTTTGAC 
ATTGTGCTTCTCGACGAGCCCACCAACGATTTGGATCTCGACGGTCTTGAGCAACTGGAG 
AATTTTGTTCAGGGGCTTCGCGGGGGAGTCGTACTGGTCAGCCATGATCGTGAGTTTCTT 
TCCAGGTGTGTGACCACTGTGCTGGAACTCGATCTGCACCAAAATTCCCACCATGTTTAT 
GGCGGTGGATATGATTCCTACCTTGAGGAACGCGCAGTGCTACGCCAGCACGCCCGTGAC 
CAATATGAGGAATTTGCGGAAAAGAAGAAGGACCTTGTGGCACGTGCTCGAACGCAGCGT 
GAATGGTCTAGTCACGGTGTCCGCAATGCTATTAAACGTGCACCTGACAACGACAAACTT 
CGGAAGAAAGCCGCTGCGGAATCCAGTGAAAAGCAGGCTCAAAAAGTCCGCCAGATGGAA 
AGCCGCATCGCTCGGTTAGAAGAAGTTGAAGAGCCACGTAAAGAATGGAAACTGCAGTTC 
AGCGTCGGTAi^GGCGTCGCGGTCAAGTTCTGTTGTTTCCACGTTGAATGATGCAAGCTTC 
ACCCAAGGCGJ^TTTCACCTTGGGACCAGTATCCATCCAAGTAAATGCTGGCGATCGCATT 
GGCATCACAGGACCCAACGGTGCTGGTAAATCCACATTGCTGCGCGGACTATTGGGAAAC 
CAAGAACCCACCAGCGGTACTGCCACGATGGGCACGAGCGTGGCGATCGGAGAAATCGAT 
CAGGCACGAGCGTTACTTGATCCACAGTTGCCACTGATTTCTGCGTTTGAAAAGCATGTT 
CCAGACTTACCGATCAGTGAGGTGCGCACACTGCTCGCGAAATTTGGGCTGAATGATAAT 
CATGTGGAACGGGACGTCGAAAAGCTATCTCCTGGCGAGCGCACGCGCGCCGGACTTGCG 
CTGCTACAGGTGCGGGGCGTCAACGTGCTTGTTCTTGATGAGCCCACCAACCACCTTGAC 
CTGGAGGCCATCGAGCAATTGGAGCAAGCGTTGGCCTCGTATGATGGTGTGTTGCTGCTG 
GTCACGCACGATCGTCGCATGTTGGACGCTGTGCAGACCAATCGTCGTTGGCATGTCGAG 
GCTGGCGAAGTTAGGGAGCTA 

>RXN02 1 1 9-downstreain 
TAACCGTTTCCGTATTGATGCCA 

>RXN02 28 0-upstreain 

CGCGATTGCGTCATCGATCGTTGTTGCTTCCATGCGCACCACACTATCTTTCTGCACGCC 
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CTGATGCCCTGTGGATTCAAAACTGTGCTTTTATAGGCGT 
>RXN0228 0 

ATGCAAGAATCCTCACGTGATAATTTCCAAGTTGACCTCGGCGGCGTTGTTGATCTTTTG 
AGTCGCCACATTTATTCCGGTCCGAGGGTGTATGTGCGTGAGTTGCTGCAGAATGCGGTT 
GATGCTTGTACTGCACGTTCTGAACAGGGTGAGGAGGGCTACGAGCCGAGTATTCGTATT 
CGGCCGGTGACCAAGGATCGTGCCACGTTTTCACTGGTTGATAATGGTACGGGCCTGACC 
GCGCAGGAGGCGCGGGAATTGCTGGCGACGGTGGGGCGGACGTCGAAACGCGATGAATTC 
GGTCTGCAGCGGGAAGGTCGCCTGGGGCAATTTGGCATCGGGCTGCTTAGTTGTTTCATG 
GTGGCGGATGAGATCACCATGGTGTCGCATGCGGAGGGTGCGTCGGCGATTCGGTGGACT 
GGTCATGCGGATGGCACCTTTAACCTGGAGATTCTTGGGGATGACGCAACGGATGTCATT 
CCGGTGGGCACGACTGTGCACCTGACTCCGCGCCCTGATGAGCGCACGTTGCTGACGGAA 
AATTCCGTGGTCACCATTGCTAGTAATTATGGCCGCTACCTGCCGATTCCTATTGTGGTG 
CAGGGTGAGAAZU\ACACCACCATCACTACATCGCCGGTGTTTGCAAAGGATACTGATCAG 
CAGCACAGGCTGTATGCCGGCCGGGAGCGCCTTGGTAAAACTCCTTTTGATGTCATCGAT 
CTCACCGGTCCTGGCATCGAGGGTGTGGCTTATGTATTGCCGGAGGCCCAGGCTCCGCAT 
ATGTCCAGGCGTCACAGTATTTATGTCAACCGCATGTTGGTCTCTGATGGGCCTTCCACG 
GTGCTGCCCAACTGGGCGTTCTTTGTGGAATGTGAAATCAATTCAACCGATTTGGAACCC 
ACCGCATCGCGTGAAGCGCTCATGGATGACACCGCGTTCGCGGCAACCAGGGAACATATC 
GGTGAGTGCATTAAATCGTGGCTGATTAATCTCGCCATGACCAAGCCTCACCGCGTGCGG 
GAATTTACTGCGATTCATGATCTTGCCCTGCGCGAGCTGTGCCAATCGGACGCGGACCTG 
GCTGAAACCATGTTGGGTCTTCTCACCTTGGAGACCTCCCGTGGTCGCATCTCGATCGGT 
GAGATCACCACGTTGTCCATCACCGAGGATGTGTCGCTGCAGCTGGCTACCACGTTGGAT 
GATTTCAGGCAGCTCAACACCATTGCGCGCCCGGACACCTTGATTATTAATGGCGGCTAC 
ATTCACGACAGCGATCTGGCTCGGCTCATTCCCGTTCACTACCCACCGCTTACGGTATCT 
ACTGCTGACCTGCGCGAATCCATGGATCTGATGGAGCTTCCGCCGCTGCAGGACATTGAG 
AAAGCCAAGGCACTGGATGCGCAGGTCACGGAATCATTGAAGGATTTTCAGATCAAGGGC 
GCAACGAGGGTTTTTGAACCCGCAGATGTTCCTGCCGTGGTGATCATTGATTCCAAGGCG 
CAGGCCTCACGGGATCGCAATGAAACACAAAGCGCAACCACTGATCGTTGGGCTGACATT 
TTGGCAACGGTGGATAACACGTTGAGCCGTCAAACAGCCAACATTCCACAGGATCAGGGA 
CTGTCGGCGTTGTGCTTGAATTGGAACAATTCGCTGGTCAGGAAATTGGCGTCCACTGAT 
GACACCGCCGTGGTGTCGCGCACGGTGCGTTTGCTCTACGTTCAGGCATTGTTGTCCAGC 
AAGAGGCCACTGCGGGTGAAGGAACGCGCGCTGCTTAATGATTCGCTGGCAGATCTGGTT 
TCTTTGTCTTTGTCATCCGATATC 

>RXN02 280 -downstream 
TAAGACAATCCTCCGCTAATCTT 

>RXN02325-upstream 

CAGAGATTTGAAGATGGAGACCAAGGCTCAAAGGGAATCCATGCCGTCTTGGTTTAATAC 
TGCACCCGTCTAATGAAAATCATTACTATTAGGTGTCATG 

>RXN02325 

ATGGACCATGCACACGATTCCTGCTCACCAACTCTGCGCCGTGATTTGGAGGTCACTGGC 
CAGCTCCAACCTGAGAAAGCTGTCGATTTAGCAGCGCCGCACGAAGGGAAGGTTGCCAAT 
ATAACGAAGGTGACCTCCTCAAATATGGAGCACACCATCACGCAGGCCTCAAAAGCTAAG 
GAGGTGGTGGTGCTCATTGGTCACTCCCTGCTGCCCACATTTCAGGATTTGGAAAAAGAC 
ATTCTGCACTTTCAGGCAGGTAATAAAGGGCGATTTTCTGTAGCGATTGTTGATCCTGAT 
CGCAGTGCAGi^TGTGGTTGCCAGATTTAGGCCAAAACAGATTCCGGTGGCATACGTGGTG 
AAAGATGGCGCCAGCATTGCGGAGTTCAACTCGCTCAACAAGGAGCCGGTTGCACAATGG 
CTTGATCATTTTGTGTCGCGGGAAACGATCCCCAATGAAAAAGAGGGGGACGTCGATAAG 
CAAATAGACCCGCGCCTGTGGCGGGCAGCGGAATTGGTGAACGCCGGTGATTTTCGCGCG 
GCGTTGGCGTTGTATGAGCAGTTGCCGCAGGATGCGACGGTGAAGCGGGCGCACGCGGCG 
GTGTCGGTATTGGCGCGGATGTCTGTGGCGGATCGGGGAGAGGATCCGATCGAGAAGTCG 
CGCCGGGATCCAGACGATGTGAACAAGGCGCTGGCGGCGGCGGATATGTATGTGTTGATG 
AATCAGCCGGACACAGCGCTCGCGCACCTTGCAGCACTATTGCCAAAACCGGAGGCTGCC 
CGGCGGATCGTGGAGTTGCTGAACTTGTTTGATCCGCTGGACCTGGTCGCATTGGAAATC 
AGGGCGCAGGTGGGGAATGCAATGAGC 

>RXN02325-clownstream 

T AAGAAAACAC TT T AAAT AT T C T 
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>RXN024 62-upstream 

TCCATCCTCATCGACGAAGCCCGCACCCCACTGATTATCTCCGGGACCAGTAGACGGCAC 
ATCGCAGTTCTACAACGTCTTCGCACAGATCGTCCCACGC 

>RXN024 62 

ATGACCAAGGACGTTCACTACGAAGTCGACGAACGTAAAAAGACCGTCGGTGTGAAAGAA 
GAAGGCGTCGAj\TACGTCGAAGACCAACTCGGCATCGACAACCTCTACGCACCTGAGCAC 
TCACAGCTGGTCAGCTACCTGAACAACGCCATCAAGGCACAGGAACTGTTCACCCGCGAC 
AAGGACTACATCGTCCGCAACGGCGAAGTTATGATCGTCGACGGCTTCACCGGCCGTGTC 
CTTGCCGGCCGCCGATACAACGAAGGCATGCACCAGGCGATCGAAGCCAAAGAGCGCGTA 
GAGATCAAAAACGAGAACCAGACCCTGGCGACCGTTACCCTCCAGAACTACTTCCGCCTC 
TACACCAAACTCGCCGGCATGACCGGTACCGCAGAGACCGAAGCAGCAGAGCTCAACCAG 
ATCTACAAGCTCGACGTCATCGCGATCCCAACCAACCGACCAAACCAGCGCGAAGACTTG 
ACCGACTTGGTGTACAAAACCCAAGAGGCTAAGTTCGCAGCAGTCGTCGACGACATCGCA 
GAACGCACCGAilAAGGGCCAACCAGTCCTCGTCGGTACCGTCTCCGTCGAGCGCTCCGAA 
TACCTCTCCCAGCTGTTGACCAAACGAGGCATCAAGCACAACGTCCTCAATGCGAAGCAC 
CACGAGCAGGAi^GCACAGATCGTTGCTCAGGCAGGTCTTCCAGGCGCCGTCACCGTTGCC 
ACCAACATGGCGGGCCGTGGAACCGACATCGTGCTCGGCGGAAACCCAGAAATCCTCCTC 
GACATCAAACTCCGCGAACGTGGACTTGATCCTTTCGAAGACGAAGAAAGCTACCAGGAA 
GCCTGGGACGCTGAACTTCCAGCAATGAAGCAGCGATGCGAAGAACGTGGCGACAAAGTC 
CGCGAAGCCGGAGGACTCTACGTCCTTGGCACCGAACGCCACGAATCCCGACGCATCGAC 
AACCAGCTGCGCGGTCGTTCTGCACGTCAGGGCGACCCAGGATCCACCCGCTTCTATCTC 
TCTATGCGCGACGACCTGATGGTTCGCTTCGTCGGCCCAACCATGGAAAACATGATG/y^C 
AGGCTCAACGTCCCAGACGATGTGCCCATCGAATCCAAAACCGTCACCAACTCCATCAAG 
GGCGCCCAAGCTCAGGTGGAGAACCAGAACTTCGAAATGCGTAAGAACGTTCTGAAGTAC 
GACGAAGTCATGAACGAACAGCGCAAGGTTATCTACAGCGAGCGACGCGAAATCCTCGAA 
TCCGCAGACATCTCCCGCTACATCC7U\AACATGATCGAAGAAACAGTCAGCGCATACGTC 
GACGGCGCCACCGCCAACGGCTACGTCGAAGACTGGGACCTCGACAAACTCTGGAACGCC 
CTCGAAGCCCTCTACGACCCATCGATCAACTGGACCGACCTCGTCGAAGGCAGCGAATAC 
GGCAAACCAGGGGAGCTGTCCGCCGAAGATCTACGCACCGCACTCGTCAACGACGCCCAC 
GCCGAATACGC?yyy\CTCGAAGAAGCCGTATCCGCAATCGGCGGCGAAGCACAGATCCGC 
AACATCGAACGAATGGTGCTCATGCCAGTCATCGACACCAAATGGCGCGAACACCTCTAC 
GAAATGGACTAGCTGAAAGAAGGCATCGGCCTGCGCGCAATGGCACAGCGCGACCCACTG 
GTCGAATACCA?y^GGAAGGCGGCGACATGTTCAACGGCATGAAAGACGGCATCAAGGAA 
GAAACCGTCCGCCAGCTCTTCCTCTCCGCAAGCAGTTCATCAAGCAAGACGCGGAAGTCG 
CTGACTAACTC AG AAC C C 

>RXN024 62-downstream 
TGAAATTCAGCATCCGCCACATG 

>RXN02 54 3-upstream 

CTCAATGAGGAGTTTTTCTTACCGGCGAAAGTCGGTGGGAAGCAAGTCAAAGCTCAAGCC 
GTG GAG AGT AC T AAAAT CAC C T AAAAC AGG AGGC ACC AT T 

>RXN02543 

ATGGGACGTGCAGTAGGAATTGACCTTGGAACCACCAACTCTGTGGTTTCCGTACTTGAA 
GGCGGCGAGCCAGTAGTTATCGCAAACGCAGAAGGCTCACGCACCACCCCTTCCGTCGTT 
GCATTCGCAAAGAACGGTGAAGTTCTAGTCGGCCAGTCCGCTAAGAACCAGGCGGTCACC 
AACGTTGACCGCACCATTCGCTCCGTCAAGCGCCACATCGGCACCGACTGGTCCGTTGCT 
ATCGATGACAAGAACTACACCTCACAGGAAATCTCGGCTCGTACCCTGATGAAGCTGAAG 
CGCGACGCTGAAGCATACCTGGGCGAGGACGTCACTGATGCTGTTATTACCGTTCCTGCA 
TACTTCGAGGACTCACAGCGCCAGGCAACCAAGGAAGCTGGTCAGATCGCAGGCCTTAAC 
GTTCTGCGTATTGTTAACGAGCCAACCGCGGCTGCACTTGCATACGGCCTTGAGAAGGGC 
GAGCAGGAGCAGACCATTCTGGTATTCGACCTCGGTGGCGGCACCTTCGACGTCTCCCTC 
CTAGAGATCGGCGACGGTGTTGTTGAGGTTCGCGCAACCTCCGGCGATAACGAGCTCGGT 
GGCGACGACTGGGATCAGCGTATCGTTGACTGGCTGGTAGAGAAGTTCCAGTCCTCCAAC 
GGCATTGACCTGACCAAGGACAAGATGGCCCTGCAGCGTCTGCGTGAGGCAGCTGAGAAG 
GCAAAGATCGAGCTGTCCTCTTCCCAGAGTGCAAACATCAACCTTCCTTACATCACCGTT 
GATGCAGACAAGAACCCACTGTTCTTGGATGAGACCCTTTCCCGTGCCGAGTTCCAGCGC 
ATCACCCAGGACCTCCTGGCCCGCACCAAGACTCCTTTCAACCAGGTTGTTAAGGACGCT 
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GGCGTGTCCGTCTCGGAGATCGACCACGTTGTTCTCGTCGGTGGTTCCACCCGTATGCCT 
GCTGTTACCGA^^CTGGTCAAGGAACTGACCGGTGGACGTGAGCCAAACAAGGGTGTTAAC 
CCAGATGAGGTTGTTGCAGTTGGTGCAGCACTTCAGGCCGGTGTTCTCCGCGGCGAGGTC 
AAGGATGTTCTTCTTCTTGACGTCACCCCACTGTCCCTCGGCATTGAGACCAAGGGTGGC 
GTGATGACCAAGCTCATCGAGCGCAACACCACCATCCCTACCAAGCGTTCCGAGACCTTC 
ACCACCGCAGAGGACAACCAGCCTTCTGTTCAGATCCAGGTCTTCCAGGGCGAGCGTGAA 
ATCGCAACCGCCAACAAGCTGCTCGGATCCTTCGAGCTCGGCGGCATCGCACCTGCACCA 
CGTGGCGTCCCACAGATCGAGGTCACTTTCGACATCGACGCCAACGGCATCGTCCACGTC 
ACCGCAAAGGACAAGGGTACTGGCAAGGAAAACACCATCACCATTCAGGACGGCTCCGGT 
CTCTCCCAGGATGAAATTGATCGCATGATCAAGGATGCTGAAGCTCACGCTGATGAGGAC 
AAGAAGCGCCGCGAGGAGCAGGAAGTCCGCAACAACGCTGAGTCCCTGGTTTACCAGACC 
CGCAAGTTCGTTGAAGAGAACTCCGAGAAGGTCTCCGAAGACCTCAAGGCAAAGGTCGAA 
GAGGCAGCCAAGGGCGTTGAAGAAGCACTCAAGGGCGAGGACCTCGAGGCAATCAAGGCT 
GCAGTTGAGAAGCTGAACACCGAGTCCCAGGAAATGGGTAAGGCTATCTACGAGGCTGAC 
GCTGCTGCTGGTGCAACCCAGGCTGACGCAGGTGCAGAAGGCGCTGCAGATGACAATGTT 
GTTGACGCTGAi\GTTGTCGAAGACGACGCAGCTGACAATGGTGAGGACAAGAAG 

>RXN0254 3-downstream 
TAAATGACTACCCCTAACGGAAT 

>RXN027 3 6-upstream 

CAGAGGATTACCCAGCGGGTACGTGGGGTCCAAAGAGCGCTGATGAAATGCTTTCCCGCA 
ACGGTCACACCTGGCGCAGGCCATAATTTAGGGGCAAAAA 

>RXN0273 6 

ATGATCTTTGAj^CTTCCGGATACCACCACCCAGCAAATTTCCAAGACCCTAACTCGACTG 

cgtgaatcgggcacccaggtcaccaccggccgagtgctcaccctcatcgtggtcactgac 
tccgaaagcgatgtcgctgcagttaccgagtccaccaatgaagcctcgcgcgagcaccca 
tctcgcgtgatcattttggtggttggcgataaaactgcagaaaacaaagttgacgcagaa 
gtccgtatcggtggcgacgctggtgcttccgagatgatcatcatgcatctcaacggacct 
gtcgctgacaagctccagtatgtcgtcacaccactgttgcttcctgacacccccatcgtt 
gcttggtggccaggtgaatcaccaaagaatccttcccaggacccaattggacgcatcgca 
caacgacgcatcactgatgctttgtacgaccgtgatgacgcactagaagatcgtgttgag 
aactatcacccaggtgataccgacatgacgtgggcgcgccttacccagtggcggggactt 
gttgcctcctcattggatcacccaccacacagcgaaatcacttccgtgaggctgaccggt 
gcaagcggcagtacctcggtggatttggctgcaggctggttggcgcggaggctgaaagtg 
cctgtgatccgcgaggtgacagatgctcccaccgtgccaaccgatgagtttggtactcca 
ctgctggctatccagcgcctggagatcgttcgcaccaccggctcgatcatcatcaccatc 
tatgacgctcatacccttcaggtagagatgccggaatccggcaatgccccatcgctggtg 
gctattggtcgtcgaagtgagtccgactgcttgtctgaggagcttcgccacatggatcca 
gatttgggctaccagcacgcactatccggcttgtccagcgtcaagctggaaaccgtc 

>RXN02 736-downstream 
TAAGGAGAAAT ACAACAC TAT GG 

>RXN02832 

cgcgggccagtgatggattatacaaatcaatcattagtagcatttttctttaaagcatta 

ACG T C AT AT T T.z\AAG AAACAC AAT TGTTTATATGTCCTTG TAG AT C CAT AT T T AAT T G AA 

aatttacgcaatgcagacggtgaaattgttaaatcttatgataaccgagcatttgttaga 
acaatggataa2\ttaggttataaacaccaaggtttccctgtaggttatgattcaatgagc 

CAAATCCGTTGGCTGTCAGTGTTAGATTTAAAAGATAAGACTGAAGACCAACTTTTA7!AA 

gaaatggattatcaaacgagacgtaatattaaaaaaacatatgatattggtgtcaaaact 
aaaacgttaacgattgatgaaacgcaaacttttttcgacttattccatatggctgaggaa 
aagcacggtttcaaattccgtgagttaccatactttgaagaaatgcaaaagttatacgat 
gaccacgccatgttaaagttggcgtatattgatttaaacgagtatttaaaaacgttgcaa 

TTA 

>RXNO 2 92 6-upstream 

ccctgacaccaz\tcttcttggcgctcaccccgatcgcagtagtcgccgcgatcctcctct 

TTTTCATCCGTGAAGATCACCTCAAGGAAACGCACGAATA 
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>RXN0292 6 

ATGACACACGAj^ACTTCCGTCCCCGGACCTGCCGACGCGCAGGTCGCAGGAGATACGAAG 
CTGCGCAAAGGCCGCGCGAAGAAGGAAAAAACTCCTTCATCAATGACGCCTGAACAACAA 
AAGAAAGTCTGGTGGGTCCTCAGCGCGCTGATGGTCGCCATGATGATGGCCTCCCTTGAC 
CAGATGATTTTCGGCACAGCCCTGCCAACAATCGTCGGTGAACTCGGCGGCGTTGACCAC 
ATGATGTGGGTCATCACCGCATACCTACTTGCCGAAACCATCATGCTGCCGATCTACGGA 
AAGCTCGGCGACCTGGTTGGACGTAAAGGTCTCTTCATCGGAGCCCTCGGCATCTTCCTG 
ATCGGCTCCGTCATCGGCGGGCTTGCAGGAAATATGACCTGGTTGATCGTCGGCCGTGCC 
GTACAGGGCATCGGTGGCGGTGGACTGATGATCCTCTCGCAGGC7y\TCATCGCGGACGTT 
GTTCCAGCACGTGAACGTGGCCGCTACATGGGTGTCATGGGTGGAGTCTTCGGACTCTCT 
GCAGTTCTTGGCCCACTACTCGGTGGCTGGTTCACCGAAGGACCAGGCTGGCGCTGGGCA 
TTCTGGATGAACATCCCACTGGGAATCATCGCCATCGGTGTCGCCATTTACTTCCTGGAC 
ATTCCAAAGAAGAGCGTCAAGTTCCGCTGGGATTACCTGGGCACTTTCTTCATGATCGTT 
GCCGCAACCAGCCTGATCCTGTTCACCACCTGGGGTGGATCCCAGTACGAGTGGTCTGAT 
CCAATCATCATTGGACTGATCATCACCACCATCGTTGCCGCTGCACTGCTGGTTGTTGTG 
GAACTGCGCGC.'^AAAGATCCATTGGTTCCAATGTCCTTCTTCCAAAACCGCAACTTCACG 
CTCACCACCATTGCAGGCCTGATCCTGGGTATCGCAATGTTCGGCATCATCGGCTACCTT 
CCGACCTACCTCCAGATGGTCCACGGAATGAACGCCACCGAAGCCGGCTACATGCTGATC 
CCAATGATGGTCGGCATGATGGGTACCTCCATCTGGACTGGTATCCGCATCTCCAACACA 
GGAAAGTACAAZ\CTCTTCCCACCAATCGGCATGGTGGTTACCTTCGTGGCACTGATCTTC 
TTTGCCCGAATGGAAGTGTCCACCACCCTGTGGCAGATCGGAATCTACCTCTTCGTCCTC 
GGCGTCGGCCTGGGTCTAGCCATGCAGGTTCTGGTCCTGATCGTTCAGAACACCCTGCCA 
ACCGCGGTGGTCGGATCCGCAACCGCTGTGAACAACTTCTTCCGTCAAATCGGTTCCTCA 
CTCGGATCCGCGCTGGTCGGTGGCATGTTCGTTGGCAACTTGGGAACCCTCATGGAAGAA 
AGAATGCCAGCZ\GCCATGGCACAACTTTCACCAGAAGAACAAGCCGCCATGGCAGCCCAA 
GGCGGACTGGACTCCAACGAATTGACGCCGGCAATCGTCAATCAATTGCCAACCGCGCTC 
CACGATGCGTTCGCCGGTTCCTACAACGACGCACTCATCCCAGTGTTCTACGTGATGATG 
CCACTGATCGGCATCGCGCTGCTTCTCTTGCTGTTTATTAAGCAAGAAAAACTACGCGAA 
ACCACCACAGAC 

>RXN02 92 6-downstrearti 

T AAACACAAAACAAAT GAGACCT 

>RXN02 94 9-upstream 

ACTCTCGAAGGTTGAACACAGGGCTGCGATTGTGCTGGATCAAATGTCTGCACGAAAAAT 
TGTTATCGCCCCTGGATGAGTAGTGATTTAGAGGAGTGCT 

>RXN02 94 9 

GTGAGCGACGAGCAGAATTCTGGCGTAGGCGGAACGTCTCGCCCAACGGGTAAACGCCAG 
CTGTCGGGTGCTTCCACTACCTCTACCTCTTCTTATGAGGCTAAGCAGGTATCTACACAG 
AAGAAGTCATCCGGTTCGGATTCTAAGCCTGGCGGCGGTGTTATTTCTTTTCTGCCTGAG 
GTTGTGGGAGAAGTCCGTAAGGTTATTTGGCCTACTGCGCGCCAGATGGTCACGTACACC 
CTTGTCGTTTTGGGATTCTTGATTGTTTTGACCGCTTTGGTGTCTGGTGTGGATTTCCTA 
GCTGGTCTTGGAGTTGAGAAGATTCTGACTCCG 

>RXN02 94 9-downstream 
TAGGTAGGATGTGTAACATCTTT 

>RXN02 9 54 -upstream 

TTTTATATCCTAGCAAGGGTGTTGCATGATGCAATAAACGTGGTAGTTTGTGTTCATAAC 
AAAAT T GCATGAT GCAAT AAT T TO GAT T TAAAGGAGAACA 

>RXN02964 

GTGTCCGTAGCTGAAGAAGGGAAACTTTTTACACCAACGTTTGTCATGGGATGGTTTGCC 
AACCTTTTCCAGTTCCTGGTGTTCTACTTCCTCATCACCACCATGGCTTTGTACGCCATC 
AAGGAATTTCAAGCCTCTGAAGTAGAAGCTGGCTTCGCATCCAGCTCAATTGTTATCGGC 
GCAGTCTTTTCCAGGTTTTTCTCCGGCTATATTATTGACCGTTTTGGTCGACGCAAGATT 
GTGCTCATCTCAGTCCTAGTCACTACCATTGCGTGTGCCTTGTACCTTCCCATCGAATCA 
TTGCCATTGCTATACGCAAACAGGTTCCTCCACGGTGTTGGATACGCTTTTGCTGCCACC 
GCGATCATGGCAATGGTCCAGGAGCTCATTCCAGCGTCACGACGTTCCGAAGGTACTGGT 
TACCTGGCATTGGGCACTACCGTTTCTGCAGCACTTGGACCAGCCCTAGCACTTTTTGTC 
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CTAGGAACATTTGATTACGACATGCTGTTTATCGTGGTCTTGGCAACCTCGGTCATCTCT 
TTGATCGCCGTCGTGTTCATGTACTTTAAGACCAGCGACCCTGAGCCTTCTGGGGAACCA 
GCCAAGTTCAGCTTCAAATCTATTATGAACCCAAAGATCATCCCCATCGGCATCTTTATC 
TTGCTTATTTGCTTTGCTTACTCTGGCGTCATTGCCTACATCAACGCATTTGCTGAAGAA 
CGCGATCTGATTACGGGTGCTGGATTGTTCTTCATTGCCTACGCAGTATCAATGTTTGTG 
ATGCGCAGCTTCCTTGGCAAACTGCAGGACCGTCGCGGAGACAACGTCGTTATTTACTTT 
GGATTGTTCTTCTTCGTTATTTCCTTGACGATTTTGTCCTTTGCCACTTCCAACTGGCAC 
GTTGTGTTGTCCGGAGTCATTGCAGGTCTGGGATACGGCACTTTGATGCCAGCAGTGCAG 
TCCATCGCTGTTGGTGTAGTAGACAAAACCGAATTCGGTACGGCCTTCTCCACTTTGTTC 
CTGTTTGTGGACTTAGGTTTTGGCTTTGGACCTATTATCCTGGGAGCAGTTTCTGCGGCA 
ATTGGTTTCGGACCTATGTATGCAGCACTGGCAGGTGTGGGTGTGATTGCCGGAATCTTC 
TACCTGTTCACACACGCTCGCACCGATCGAGCTAAGAATGGCTTTGTTAAACACCCAGAG 
CCTGTCGCTTTAGTTAGC 

>RXN02 9 64 -downstream 
TAGTTCTTTCAGCTTTCCCTCCC 

>RXN03022 -upstream 

ACGCCTGTGTCATCCTTTTCATTAGAGTGGAGAAAAGCCCATACAGAAAGTTGGCGCCCG 
AGCA 



>RXN03022 

GTGATCATCACCGCTGGCATCTTGGTAGCGACCGCGACCGCCCTCCTAATGATCACCGCG 
GTCAGCGAGTCi\ACGTACATCGTCATCTCCCTCGCCGGCTTCTCCCTTTATGGCCTTGGC 
CTCGGACTCTTCGCCACCCCAGTCACCGATACTGCGCTTGGAACACTTCCCAAAGACCGT 
ACCGGCGCTGGTGCAGGTGTATTCAAGATGTCCTCTTCCCTCGGCGCAGCACTCGGCATC 
GCAATCTCCACTTCAGTGTTCCTCGCACTTCGCGACGGCACCTCCATCAACTCCGACGTC 
GCACTCGCCGGi\ACAGTTTCACTTGGCATCAACGTTGTATTCGCAGCAACAGCCACCATC 
ACCGCAGCAGTCCTTATTCCAAAAGCCGCTGGCAAAGTCTCACAAACCAGCATCACCCTT 
CCTGAGCCAGCTATCGCTGTAAAAATC 



>RXN03022-downstream 

T AAAACT T CAC GAG GACAG AT AA 

>RXN03038-upstreain 

GCGCGGAAAACACCAAGTAAGCCTTACAGTCCGACAGCCTCATAGCGGATGGGATAAGTT 
CCAAACACGTTCAAATCCGTTAAAGTGCCTGTTTAAAACT 

>RXN03038 

ATGCATTCAAAGGAAGAGTTAACAGTGCGTAAAGGAATTTCCCGCGTCCTCTCGGTAGCG 
GTTGCTAGTTC.AATCGGATTCGGAACTGTACTGACAGGCACCGGCATCGCAGCAGCTCAA 
GACTCTGCATTTGACTACGGTATGGATCCAAACATGAACTACAACCCGATCGATGACATC 
AAGGATCGTCCCGAAGGATTGTCCAATCTTCCCTACTTCGGAAGTAAATTGACCAGCTGG 
GGCTCATCATATGCCACCGCCTCATCCGGCGTCGTGACCTCCGCGCTCCCGCAGTACACC 
GATCCGCGCTACCCCCTCGGCAAAGACGACCTGCCCAAGGCAACCATCGACATGGAGCCA 
GAAGTTCTTGCGCGCCTTGAGCGATTCGTCGGCGTTGACGGTGATCGCATCCGCCAAATC 
AACGCGTACTCGCCATCAATGGGACGCACCATTCCTCTAGTCTGGGTTGTTCCAGAAGAC 
AACACCGTGCCTGGCCCAACGGTCTACGCACTCGGAGGCGGTGACGGTGGACAAGGCGGC 
CAGAACTGGGTCACCCGCACCGACCTTGAGGAATTAACCAGTGACAACAACATCAACCTC 
ATCATGCCGATGCTCGGATCTTTTAGTTTCTACTCTGACTGGGCACGCGAAAGCCAATCC 
ATGGGTTGTGCGCAACAGTGGGAAACATTGCTCATGCACGAACTGCCTGAGCCGCTTGTA 
GCGGCC 

>RXN03039 

GCACTCCCGCAATACACCGACCCACGCTACCCCCTCGGCAAAGACGACCTGCCCAAAGCA 
ACCATCGACATGGAGCCAGAAGCTCTTGCGCGCCTTGAGCGATTCGTCGGCGTTGACGGT 
GATCGCATCCGCCAAATCAACGCGTACTCGCCATCAATGGGACGCACCATTCCTCTAGTC 
TGGGTCGTGCCAGAAGACAACACCGTGCCTGGCCCAACGGTCTACGCACTCGGCGGCGGC 
GACGGTGGCCAAGGCGGCCAAAACTGGGTCACCCGCACCGACCTTGATGAGTTGACCAGT 
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GAAAACAACATCAACCTCATCATGCCCATGCTCGGATCTTTTAGTTTCTACGCTGACTGG 
GCAGGCGAAAGCGAATCCATGGGTGGTGCGCAACAGTGGGAAACATTCCTCATGCACGAA 
CTRCCMGAGCCGCTAGAAGCGGCCATCGGCGCAGACGGGCAACGCAGCATCGTCGGCATG 
TCCATGTCCGGGGGATCRGTGCTGAACTTTGCGACGCATGACCCCAACTTTTAYTCCTCK 
GTCGGCTCATTTTCTGGATGTGCCGAAACCAACTCCTGGATGGGRCGCCGNTGGCATCGC 
AGCCACTGCCTACAACGGCAATGTCGTGCC 

>RXN03039-downstream 

T G AG C AAAT C T T T GG T G AAG T AG 

>RXN0304 0-upstream 

ATTACTCTCGCTATAACGATCCTTNTGCTCAACGCTGCGAAGCTCGAAGAACAAGACAAC 
CTCTACATCTTCGCCGGTTCCGGTGTGTTCTCTGAACTAG 

>RXN03040 

ATGTCATNCGGTGACAACGCACCGATTGATGAGGATGCGTTCAAAAACCGCGTCTTGGTT 
GGGTTTGAAATCGAAGCTATGTCCAACACCTGCACCCATAACCTCAAGGCTGCGACCGAT 
CAAATGGGCATCGACAACATCAACTACGATTTCCGACCAACCGGAACCCACGCCTGGGAT 
TACTGGAACGA/IGCGCTCCACCGCTTCTTCCCGTTGATGATGCAGGGCTTCGGCCTCGAC 
GGTGGTCCCATCCCGATCTATAACCCTAACGGTGTGACCTCCAGCGAGTCTTCTNTCAGA 
ACTGTCTTC 

>RXN03 04 0-downstream 
TGATGTGAGCCTTGGCACCNGTG 

>RXN03042-upstream 

ATGACACCGGCGCGACGTATGGCATTACTGGCGTACCCCAATTTACGATGACATCTCTGC 
TCGCCTCGGCGACGTCCTGGTTCCTTACGTTCTGATCGTT 

>RXN03042 

TTGGTTCTAGCGTTCCTCGTGCTGTTGCTCGTGTTCCGGTCCATTTGGGTCCCATTGATC 
GCGGCTCTGGGCTTTGGCTTGTCAGTTCTGGCTACCTTTGGTGCTACCGTGGCGATCTTC 
CAAGAAGGTGCTTTCGGCATCATCGACGATCCTCAGCCACTGCTGTCCTTCTTGCCGATC 
ATGCTCATCGGCCTGGTATTTGGTCTGGCCATGGATTACCAGATCTTCCTCGTTACTCGT 
ATGCGTGAGGGCTTCACCAAGGGCAAGACTGCGGGCAACGCAACGTCGAATGGTTTCAAG 
CACGGTGCCCGCGTGGTCACTGCTGCGGCGCTGATCATGGTGTCTGTGTTCGCGGCATTC 
ATAGCGCAGGACATGGCGTTTATTAAGACCATGGGCTTTGCTCTGGCCGTTGCTGTGTTC 
TTCGATGCCTTCGTTGTTCGCATGATGATTATCCCTGCAACAATGTTCCTGCTTGATGAC 
AAGGCTTGGTGGCTACCTAAGTGGTTGGATAAGATTCTTCCCAACGTTGATGTTGAAGGT 
GAGGGTCTTAGTGAACTACATGAGGCTCGCACCGAGGAACTGAAGGAAAATGTAGGTGTC 
GGGGCT 

>RXN0304 2-downstream 
TAGAGAAACAAJ^AAAGGCTGCTA 

>RXN03 051 -upstream 

ACATCCAGAAGTAGTCGTTGAGTATCACGAGCAAGTCAACGATAGTAAAGATAATGTCGA 
GGAACTCCCGCTGCCTAAGCGGGACATAGTTGCAGGGGAC 

>RXN03051 

atgcgttcagatgttatcgagttaccggagggggtaagcaaggagaaagctgaccagcta 
gaagttgcgga;>.gcgcgacttaacgagggtgcacgactgatggcaaccaccgggtgtgag 
gttatgtggccjacgggcttctcagtttgtggccgaattcttgacacctatcgccaggtt 
ggaggtcagttgtcatggcttgggccaccgaagtcaaacgagttgaccaatcccgacggt 
gttggcaaaag/iagtgaattttttggtggagccatctattggcacccagacacaggcgct 
tatgcagtgaccttggacggtttgcgacagtgggggaccttgaactgggaatcagggcca 

TTGGGGTACCCTACCTCTGGTCCGATGGATACAAACTATCCCCTTACTCAGCGACAGACT 

tttcaaggtggtgacaactactacaacccattgactggcggtgctgtgtggggcgatatt 
aaacagcgctacgaagaacttggcggctcgaatcatgccattggcatcccgatcactaat 
gagctacctagcggtactgagtatttttacaataatttctccaatggaacaatttcgtgg 
cgaaatgatcgtcagacacggtttatgtatttggctacgcagcgggtgtgggatgcgttg 
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GGTCGGGAGACGGGTCGTTTAGGTTTTCCTGAAGCAGATGAAACACCTGAGGTTTCTGGT 
CTATTCCATGTGGCG 

>RXN03 05 4 -upstream 

GGTGGAAATACGCGCACAACAATTTTATTCACAGAACTTATGATTTTTTCGGGTTAGGGT 
CAGTTTGTTCACATCAACTAGTAACGAAAGGATCATGTGA 

>RXN03054 

ATGAAACTGTTTTCCAAGGCTGCAGGCGTCATTGCTGCAGCACTTCTTGTTGCAGGTGGT 
ATAGCACCTGTGGCACAGGGGCAAGCTAGTCAGGTGGTCACACCTGAAGACCAAGATGCG 
TATGTTCAACAGTTCCACCACGAAGGGAATACCCCACCTGTGGTAGACGGGGTGGGTGGC 
TACACTGAGCAJIGAAATCGCCGAGATCCACGAGGCTATCCGACAAGCCCAAGAATCTGGC 
GCACCTAATGAJVGAGCTCATTCCGGGTGAGATGTGGTCAGATAAGGTGGAGCTGCCAGTA 
ACTATTGATAAiVGCAGCCGCTGATGAGGCAGAGATAGCTATTGCACAGCAACAATCTCAG 
CCACAGACGCGAGGCCTTGCTGCGGCTGCGGCGTGTCAGACGTTTTGGCCGTCACCTCAT 
CAGGTTTGTGGTGCTATTTTAGAGCGCTATATTCAGCAGGGTGCCCAGTTTGGGTGGATG 
TTGTTTCCGAGTGAAGGCCAAACGTTAAATCCTGATGGTCAGGGGTATCGTCAGCGGTTT 
ATGAATGGGTTTGTTTATTGGCATCCGACAACTGGTGCGCATGCTGTTAATAATTACAGT 
GCGCAGGTGTGGGAGCGTAATGGGTGGGAGTCTGGGTGGATGGGTTATCCCACTGGTGGT 
GAAGTCCCTGTGAATGGTTCCAATCCGATTGATGGTGAGTTGAGTGGGTGGGTGCAAACT 
TTCCAAGGTGGGCGAGTGTATCGCAGTCCGGTATTGGACGGTTTCCAGGTGGCCAGTATT 
AATGGGCTGATCTTGGATAAATGGCTTGAATTGGGTGGTCCTGATAGTGACCTTGGTTTT 
CCCATTGCGGATGAGGCTGTGACAGCTGACGGTGTGGGTAGATTTTCTGTTTTCCAGAAC 
GGAGTTGTCTACTGGCATCCGCAACACGGAGCTCACCCTATATTAGGGAATATATACAGT 
ATCTGGAGAGAi=^GAAGGAGCTGAGAGTGGGGAATTCGGTTACCCTATCGGCGATCCAGAA 
AAGTATACAGA.!\AACATGGCTAATCAGGTATTCGAAAAAGGCGAACTTGCAGCTAACCTA 
TACCCCAATCCTCTTGAGGCTTTTATTGAGTTTTTACCCTTTGCTAATCTTGAGGAAGCA 
ATAGAGTATTTTGAGAACGGATTGTCAAATTCTCGTGTAGAGGCGAATTCACTTAACGCC 
AAGAAAGATTCGATTCAATGTCAATCGCAATCCGCTAACATTCATGTGAGAACGAAGAGT 
GACGGAGTCGGGATTAGGGTTCCAAAGATTGGGTTTAAGGCTAGGATGGATTGCGACCTT 
CCTGGAACTGTCTCAGATGTAGTGGGGTATGGATGGATTTACTACGACTATTGGGGACGA 
TGGGCTCAAGCAGCATATGCACAACAATTCTTCGGTAATAGGAATTCTGTTGTGCAAACC 
AATTTAGAGGCGGGTTGCAGCGGGGAGAAGAATACATTATTTTGGGGTACTTCATATTTT 
CAGGTGACTTATGAAGGTCAGCCGTATTTCGGTCAGTCAGCAACTAATTACGCTTATCTT 
CCGTGTACGAT AGACCGTAGT 

>RXN03 05 4 -downstream 

T AAC AT AAG G AAT GG AAT AG GAG 

>RXN030 64 -upstream 

TGGAGCCTTGTCTTCCTCCAGCAATCCCACAACGGAGCAGGTTGGGATCCCGAGAAATGT 
TGTCATCATCTTGGCTGTATTAGTTTTTACAGCCTTTGTC 

>RXN03064 

ATGATGTTGAATGAGACTACTCTGGCAGTCGCGTTGCCGTCGATCATGGCGGACTTTGAC 
ATTGAGGCGAATACTGCGCAGTGGTTGCTCACTGGTTTTATGTTGACCATGGCTGTGGTT 
CTTCCAGCTACTGGTTGGATGTTGGAACGTTTTACCACTCGTAGTGTGTTTATTTTCGCC 
ACGGTGGTCTTCCTGATCGGTACTGTGACGGCTGCGTTGTCTCCTACTTTTGCGATTATG 
CTTGCAGCCCGCGTCGCTCAGGCGATTGGTACCGCTGTGATCATGCCGCTGCTGATGACT 
GTCGCGATGACCGTTGTTCCTCCAGAGCGCCGTGGCGCCGTCATGGGTTTGATTGCGGTC 
GTGATGGCCGTTGGTCCTGCTCTTGGACCTAGTGTGGCTGGTTTCGTACTCAGCTTGTCT 
TCGTGGCACGCGATTTTCTGGGTCATGGTTCCGTTGGTGTTTGTGGCAAGCCTGATCGGT 
ACCCTGCGTCTGACCAACGTCAGTGAGCCTAAAAAGACTCCTTTGGATGTTATTTCCTTC 
CTGATTTCCGCAGTGGCTTTCGGTGGCCTTGTGTACGCCTTGAGCTCGATTGGCATCATT 
TTGGAAGGTGACAGAAGCGCTTTGGTCGTGTTGGCTGTCGGCATCATTGCGTTGGTGGTG 
TTTGTGTGGCGCCAGATTGCCATGGGTAAGCAGGATAAGGCGCTGTTGGATCTGCGTCCG 
TTGGCGATTCGTGAGTACACCATTCCGCTGGTTGTGCTTTTGACGCTGTTCGGTGCGCTG 
CTCGGTGTCATG7y\TACACTGCCGCTCTACCTGCAGGGATCCTTGATGGTCACCGCCTTG 
GTCGCGGGTCTAGTGCTGTTGCCAGGTGGTCTTTTGGAAGGTGTGCTGTCGCCATTTGTG 
GGTCGAATTTATGATCGTCATGGTCCACGCGGACTCGTGATCGGCGGTATGTCACTCGTT 
GTGATCTCCCTGTTTGCACTGTCCACCGTCGATGAGTTCGCCAACGTGTGGTTCATCATC 
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GGCGTACACATCGTGTTCTCCATCGGCCTTGCGCTGCTGTTCACCCCACTGATGACAGTC 
GCGCTCGCATCCGTCCCCGACAACATGTACGGCCACGGCTCCGCGATCCTCAACACCCTC 
CAACAGCTCGCCGGCGCCGCAGGCACCGCGGTCATGATTGCGGTTTATTCCACCGTCAGC 
AACAACGCGCTTATCGACGGCGCAACCCAACAAACCGCCCTCGCCGACGGCGCCAACTCT 
GCATTCTTCGCCTCAGCGTGCGTGGCAGTGTTTGCACTGATCGTGGGCTTCTTTGTAAAG 
AGGCCAGCCCGC 

>RXN030 64 -downstream 
TAAGCTAGGTCGCATGATCAGCA 

>RXN03075-upstream 

TGTGCAAAATTGCATTCAGGCTGAAAAATTCCTAAAGGGACTCCGTCCGAATAATTGGAA 
AGCC CAG AAGAi^CAGT CAACTC CT AGAT TAAAGGAT AAT C 

>RXN03075 

GTGGCGAAATTCCTGTATAAGTTAGGCTCCACGGCCTATCAAAAGAAATGGCCGTTTCTT 
GCGGTCTGGCTCGTGATTCTCATAGGTATCACGACGCTGGCGGGGCTGTATGCCAAGCCA 
ACGTCGAGTAGCTTCTCTATCCCTGGTCTTGATTCTGTCACGACCATGGAGAAGATGCAG 
GAGCGTTTCCCTGGTTCGGATGATGCAACATCGGCTCCCACTGGTTCTGTCGTCATTCAG 
GCACCGGAAGGCAAGACCCTCACTGATCCTGAGGTTGGGGCTGAAGTAAACCAGATGCTT 
GATGAGGTTCGGGCGACTGGTGTGCTGAAGGATGCTGATTCCGTTGTGGATCCTGTGTTG 
GCTGCGCAGGGTGTGGCTGCTCAGATGACCCCAGCCCTGGAGGCTCAGGGTGTACCTGCG 
GAGAAGATCGCCGCAGATATTGAGTCGATTAGTCCACTGAGTGCAGATGAGACTACCGGC 
ATCATCTCGATGACTTTTGATGCAGATTCTGCCATGGATATATCCGCAGAGGATCGTGAG 
AAGGTCACCAATATTCTTGATGAATACGATGACGGCGATCTGACTGTTGTCTACAACGGC 
AACGTGTTTGGCGCAGCTGCAACCAGCTTGGACATGACCTCTGAGCTCATCGGCCTGCTG 
GTGGCTGCGGTCGTTCTTATCGTGACCTTCGGTTCGTTCATCGCTGCCGGTATGCCGCTG 
ATCTCT 

>RXN03119-upstream 

TGGGAGGTGTCGCACCAAGTACTTTTGCGAAGCGCCATCTGACGGATTTTCAAAAGATGT 
ATATGCTCGGTGCGGAAACCTACGAAAGGATTTTTTACCC 

>RXN03119 

ATGGCTGTATACGAACTCCCAGAACTCGACTACGCATACGACGCTCTCGAGCCACACATC 
GTCGCTGAAATCATGGAGCTTGACCAGTCCAAGGACCACGCAACCTACGTTGCGGGCGCA 
AATGCAGCACTC 

>RXN03119-downstream 
TAGGCACTAGAGAAGGCACGCGA 

>RXN03120-upstream 

CTGGGCAGTTCTTGGGTACGACCACATATCCGGTCGCCTGGTTATCGAGCAGCTCACCGA 
CCAGGAGGGCAACATCTCCTTCGACATCACCCCAGTTCTG 

>RXN03120 

ATGCTCGATATGTGGGAGCACGCTTTCTACCTGCAGTACATGAACGTTAAGGCAGATTAC 
GTCAAGGCTGTTTGGAACGTCTTCAACTGGGACGACGCAAGAGCACGCTTCGCAGCAGCT 
TCCAAG 

>RXN03120-downstreain 
TAAGCATTTTTAGTCCGTGCAAT 

>RXN03123-upstreain 

AGCTCTACCA^.CGCGCCTACACCTTGACCAACGTGGATGCCGATGCCGGTACCTTTGACC 
TGGCTTTTGTGCTGCACGAGCCGCTGGGGCCCGCCTCGGC 

>RXN03123 

GTGGGCGACGCGCTGCGAGGCCGGGGAAAGCCTGAAGTCATGCGCTACCCAGGAATTCCG 
TTCGCCATCCCAGATCCAGCGCCGCGTGGCTTCCTTTTCTTAGGCGATCTCACCTCTTAC 
CCAGCGATCTGCTCGATTCTGGAGACCTTGGACGGTGAAATCCCTGCGACCGCGTATCTT 
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ATCGCCCACGATCCACTTGATTACACCTTCGATTTTCCCCAGGGCGAGCACATCACCGCG 
CAGTGGATTTCCAACGAACAATCCTTCATTGATCACATCGCTGACACGGATTACACCGAT 
TTTTATACCTGGATCGGCGCGGAATCCTCCGAAACCCGTGCGGCCAAGAAGCATCTGCAG 
ACCCACGCCGGCATGCCCAAGACGCACATGAACGCGCAAGGTTATTGGAACAAGGGCAGA 
GCCATGGGTAAPAGCAAT 

>RXN03123-downstream 

T AAAAG AT T T T T GO T T ATCGAC G 

>RXN03124 

ATGACTCCTACCCTGGCGTCGATGATTGGTCTGGCTGTCGGTATCGACTACGCGCTATTT 
ATCGTGTCCCGTTTCCGCAATGAGTTGATTTCTCAGACTGGCGCTAATGATCTGGAGCCA 
AAGGAATTGGCTGAGCGTCTGCGCACCATGCCGTTGGCTGCTCGTGCGCATGCGATGGGA 
ATGGCTGTGGGCACTGCGGGTTCTGCGGTTGTATTCGCGGGTACCACGGTGCTGATCGCT 
CTGGTTGCTCTGTCGATCATTAATATTCCATTTCTAACCGTGATGGCCATTGCTGCCGCA 
ATCACCGTTGCCATCGCAGTTCTGGTTGCTCTGTCCTTCCTCCCAGCTCTGCTTGGCCTG 
CTTGGCACTCGCATCTTCGCAGCACGCGTGCCTGGACCTAAGGTTCCGGATCCTGAGGAC 
GAGAAGCCAACGATGGGTCTGAAGTGGGTCCGCCTTGTGCGCAAGATGCCGGTGGCTTAC 
CTGCTGGTTGGCGTCGTTTTGCTTGGTGCAATCGCAATTCCTGCGACCAATATGCGCCTG 
GCCATGCCGACTGATGGCACCTCCACGCTGGGCACCGCGCCGCGCACGGGGTATGACATG 
ACGGCAGATGCGTTCGGCCCGGGCCGCAACGCGCCCATGATTGCGCTTATCGACGCAACC 
GACGTCCCTGAGGAAGAACGCCCATTGGTGTTTGGACAGGCGGTGGAGCAATTCTTGAAC 
ACTGATGGTGTGAAGAATGCTCAGATCACTCAGACCACGGAGAATTTCGATACCGCGCAG 
ATCCTGTTACCCCAGAATTTGATGCGATCGATGAGCGCACCTCTGAGACTCTCGCAACTC 
TTCGTGCAGATGCTGAGACCTTCGCTGATGACACCGGCGCGACGTATGGCATTACTGGCG 
TCACCCCAATTTACGATGACATCTCTGCTCGCCTCGGCGACGTCCTGGTTCCTTACGTTC 

>RXN0312 4 -downstream 
TGATCGTTTTGGTTCTAGCGTTC 

>RXN03125-upstream 

TGACACCGGCGCGACGTATGGCATTACTGGCGTCACCCCAATTTACGATGACATCTCTGC 
TCGCCTCGGCGACGTCCTGGTTCCTTACGTTCTGATCGTT 

>RXN03125 

TTGGTTCTAGCGTTCCTCGTGCTGTTGCTCGTGTTCCGGTCCATTTGGGTCCCATTGATC 
GCGGCTCTGGGCTTTGGCTTGTCAGTTCTGGCTACCTTTGGTGCTACCGTGGCGATCTTC 
CAAGAAGGTGCTTTCGGCATCATCGACGATCCTCAGCCACTGCTGTGCTTC 

>RXN03142-upstream 

GCAATTTGGCCAATCAACAACATAGGAGGACTGCGTGGCGGTCACCGCAAGAACGGACAT 
AAAACCACACCCATCGCAACCAACGGCACTGTTCACTCCA 

>RXN03142 

GTGTTTATTTTGGGCTGGCTCGTCAACTTGACCCAGTACTTGAGCTTCTACTTCCTGATC 
ACAGTCATGGCGCTGTATGCGATGGAAAGCTTCGCCGTTTCAGAGGCCGCTGTCGGATTT 
GCGGCCAGCTCCTTTGTTATCGGCGCAACCGTGGCTCGTGTGTTCGCGGGATGGACGTCC 
GACCGTTTTGGTAAAAAACAGATCCTGCTCATCTTTGTCGGCTTGGAAGCGGTAGCATCA 
CTATTCTATATTCCAGCTGCCTCACTACCAGCGCTGGTTGCTGTGCGTTTTGTTCACGGT 
TTTTCTTATTCTCTTGCTTCCACCGCTGTGATGGCACTTGTGCAGTCCGTGATTCCTGCA 
AGCCGTAGGGCAGAGGGCACCGGCTACTTCGCGCTCGGATCCACACTGGCTACAGCTTTC 
GGCCCAGCAATTGCGCTGTTTGTTATCGATGACTTCAACTACAACACCCTGTTCTGGATT 
ACCACTGCGACCAGTGTTTTCGGCCTGATCCTCACCGTTTTGATCCGCAAGCCGGAGTTC 
ATTAAGAATGCGGAACACGGCAGAGTAAAGCCAGTCTGGTCTATCAAGACTGTTGTGCAC 
CCATCGGTCATGCTCATTGGATTCTTCATGCTCGCTGTCGGACTGGCTTACGCAGGCGTG 
ATCACCTTCCTCAACGGCTTCGCGCAAGACACTGGCCTCACCGCCGGAGCGGGTCTTTTC 
TTTATCGCTTATGCGGTTGCGATGCTGGTCATGCGTTTCTTCCTTGGACGCATTCAGGAC 
AAACATGGTGACAACCCGGTTATTTACTTCGGTTTGATCAGCTTCGCCCTCGCGCTGGGG 
CTTATGGCTTTGGCGACTGAAGACTGGCACATTGTTCTCGCTGGCGCACTCACCGGTTTG 
GGCTATGGCACCATCATGCCGGCCGCACAAGCCATTGCTGTCGATTCAGTTCCMGCACT 
CAGGTTGGTTCCGGTATTTCTACGCTTTTCCTGTTCACCGACATCGGCATTGGCTTAGGC 
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CCAATCCTGCTGGGTGGATTGGTTGCAGCGACCGGATACAACGTCATGTACGCAGCTTTG 
GCCGCAGTGATTGTTGTGGCGGGCGTGCTCTACCTGGTTGCTTTGGGTAGGAAAGCTAGC 
CAC 

>RXN0314 2-downstream 
TAAGTTAGAGCATTTTATTGAGC 

>RXNO 315 1-upst ream 

CCGAACTTGGAGCTTTGCTGTTGGAGGCAGCCAAATAGTCCCAATGTAAACGCACTGGGT 
AGTATTTGTTTPACCATCCACCTCAAGGAGTAAAACGCAC 

>RXN03151 

GTGCTTTCCCACATCATTGATGTCCTCGCCGACCCGATCGATGGCACCCCACTTGTAGGC 
GCCGAAGATTTCTCACGGTTGGTGTCTGAATCTGGGCATTCCTACGATGTTGCTCGTCAA 
GGGTATGTCACCCTGGCTGGTGGCGCAGGTCTGCGCTATTCAGGCGATGATGCACAGATG 
ATCGCGGATCGGGAAACCTTCCTTTCTGGCGGTCACTTCGCGCCCTTCGTGGAAGCTGTC 
ACCGAGCATGTTCAAGATGTCGTTGACCAGGCAGGCCTTAGCGATGACGCACAGCCAGTG 
GTCTGCGAAATCGGCGCGGGAACCGGCTACTACTTGTCCCATACCCTTGATTCTGTTGCA 
GGATCTCGCGG^iATTGGCATTGACGTTTCCGTGCACGCCGCAAAGCGTTTGGCAAAGTGT 
CACCCTCGCGTCGGCGCAGTCATCGCGAACGCATGGGCACGCCTGCCGATTGCAGATAAC 
TCCTCG 

>RXS00568 - 5' -Region 

GTTTCGGACGACGCGAGAAATCGCATTAATCGTCGGAAACCGGGCTTGTTTTTGTAATATCTGAAACTT 
TCCCTTTCCCGATCATCCAGGAGATTTACTC 

>RXS00568 - coding Region 

GTGAAGAGTTCTGTCGAGAAGCTGAGCGACACCCGTTCAAAGATCACCGTTGAGGTTCCATTTTCTGAA 
CTGAAGCCAGAGATCGACCAGGCATACGCCGCTCTAGCGCAGCAAGTCCAGATCCCTGGTTTCCGTAAG 
GGCAAGGCACCGCGTCAGCTTATCGACGCACGCTTCGGCCGTGGTGCGGTTCTGGAGCAGGTTGTCAAC 
GACATGCTTCCTAACCGCTACGCACAGGCAATCGAAGCTGAGGGCATCAAGGCAATCGGCCAGCCTAAC 
GTAGAGGTCACCAAGATCGAAGACAACGAGCTCGTTGAGTTCGTCGCTGAGGTTGACGTTCGCCCAGAG 
TTCGAGCTTCCTAAGTTCGAGGACATCACTGTTGAGGTCCCAGCTATCAAGGCTGACGAAGAGGCAATC 
GAAGCAGAGCTCGAGACCCTGCGTGCACGTTTCTCCACCTTGAAGGATCACAACCACAAGCTGAAGAAG 
GGTGAGTTCGTCACCATCAACATCACCGCAAGCATTGACGGTGAGAAGATTGAAGAGGCAACCACTGAG 
GGTCTGTCCTACGAAATCGGATCTGACGATCTGATTGACGGCCTGGACAAGGCTCTGATCGGCGCTAAG 
AAGGATGAAACCGTAGAGTTCACCTCTGAGCTGGCAAACGGCGAGCACAAGGGCAAGGAAGCTCAAATC 
AGCGTTGAGATCACCGCAACCAAGCAGCGCGAGCTGCCTGAGCTGGATGATGAGTTCGCACAGCTGGCT 
TCTGAGTTCGACACCATCGAAGAGCTTCGTGAGTCCACCGTGTCTGACGTTGAGGCTAAGCAGAAGAAC 
GAGCAGGCTGCTGCAATCCGCGACGAAGTTCTCGCTGCGGCTCTTGGCGAGGCTGACTTCGCTCTGCCA 
CAGTCCATCGTTGACGAGCAGGCACACTCCCAGCTGCACCAGCTCCTCGGCGAGCTTGCACACGACGAT 
GCTGCACTGAACTCCCTCCTTGAGGCTCAGGGCACCACTCGTGAAGAGTTCGACAAGAAGAACGTCGAA 
GATGCTGAGAAGGCTGTTCGCACCCAGCTGTTCCTGGACACCCTCTCTGAGGTTGAGGAGCCTGAGGTT 
TCCCAGCAGGAGCTCACCGACCACATCCTGTTCACCGCACAGTCTTACGGCATGGACCCAAACCAGTTC 
ATCGGTCAGCTGCAGCAGTCCGGCCAGATCGCGAACCTCTTCTCCGACGTTCGCCGTGGCAAGGCTCTT 
GCACAGGCTATCTGCCGCGTAAACGTGAAGGACTCCGAGGGTAACGAGATCGACCCTAAGGAATACTTC 
GGTGAAGAAGAi\GTAGCTGAGACTGAGTCTGAAGCT 

>RXS00568 - 3' -Region 
T AAAAAC T T T Ai\AG AAAT AAC G C 



>RXS01027 - 5' -Region 

AATAGATGGAAGTAGTTTTTCATTCACTTATGTGCGCGTTTTTAATCTGGTTTCTACCAAGAACTGTGT 
GCACCACAACGCGGAAGGTGAATCGCACCCA 

>RXS01027 - coding Region 

ATGGCAAATAAGAACAATAAGCCTCATGAGGTGGACAAAGACCAAGATTCAGCCATGCTGATCAACGGT 
CGCCTGCAACAGATCCCGGCGCGTCCCACTGAGGAATTCACCCGCCCAACTCTTGCAGCAGGTGCAGTA 
CTGTGGCGCGGCGACATCACCAACCCGGACAGCATCGAGGTCGCTGTCATCCACCGCCCGCACTATGAT 
GACTGGTCCCTGGCCAAGGGCAAAGTCGATCCCGGCGAGTCTATTCCGACAACCGCGGCCCGTGAAATC 



Appendix A, Page 56 



Attorney Docket No.: BGI-124 



CTTGAAGAAACTGGCTACGACATCCGTCTGGGCAAGCTGATCGGCAAGGTTACTTACCCTGTGCTCGAC 
CGAACCAAAGTGGTCTACTACTGGACTGCCCAGGTTCTTGGTGGAGAGTTTGTCCCCAACGATGAAGTT 
GATGAAATCCGTTGGCTGTCTGTTGATGAAGCATGCGAGTTGCTCAGCTACCAAGTAGATACCGAAGTT 
CTGGCCAAGGCAGCAAAGCGTTTCCGCACTCCTTCCACCACTCGGGTGCTGTATGTTCGCCATGCTCAT 
GCACATGGTCGCCAAACCTGGGGTGGCGACGACAATAAGCGCCCATTGGACAAAAAGGGGCGTCGACAA 
GCAGAAATGCTCGTACCCATGTTGTTGCCCTTCAAACCCACCGCAATTTACTCGGCGGTGCCCGATCGC 
TGCCAAGCCACCGCGCTCCCCCTTGCCGATGAGCTCGGCCTCGACGTGTCCGTCAACCGACTGTTCGGC 
GACGACGCCTGGGAAACCGATCCCGAGGCCTGCAAGAAGCGCTTCACCGACGTGGTCGCGCAAGGTGGC 
GTGCCGATGATCGTTGGGCAGGGCGACATCATTCCGGAAATGATCAAATGGTTCTCCGAGAACGGCACC 
CTCCCTATCGATGAGAAGATCAAGGCGAAAAAGGGCAGCGTGTGGGTGTTGAGCTTTCACGACGGTGTG 
TTCACCGGCGCTGATTACCTGGCGAGTTCCCTGCCGGTTAAA 

>RXS01027 - 3' -Region 
TAGGAGCGCGTTTAAGGCCTCCA 



>RXS01528 - 5' -Region 

CACCCAAACCCiyy\CCTCTCAGTCGAATAAGCAGAAGTCTCAGGACAACCGCAGGGGTAAGGGTCGTAG 
G T C T CC AAC CAGG AGG CG T T C CAAC AC G AGG 

>RXS01528 - coding Region 

GTGAATCAGGCGTGGCAGCAGTCCCGTTTGGTTACTTCTGATGAGACTTCCGCAGGTGGTCTCGTGGTG 
TCAGGTTTGGCTGAGGCGGTCAACGCTAACAATGAGGTTGATCTGTCGAAGATTTATGTTGCGTTGATT 
GGTCGCCTTGATCGTCGTGGTCGTTTGTTGTGGTCGATGCCGAAGGGCCATGTTGAGCCTGGTGAGGAT 
AAGGCTGCGACTGCTGAGCGTGAGGTGTGGGAGGAGACCGGCATCCACGGTGAGGTGTTCACTGAGTTG 
GGTGTGATTGATTATTGGTTCGTTTCGGAAGGGAAGCGGATCCATAAGACGGTGCATCATCATTTGTTG 
CGTTATGTTGATGGCGATTTGAATGATGAGGATCCAGAAGTCACTGAGGTGGCGTGGATTCCGGCGAAT 
CAGTTGATTGAGCATTTGGCTTTTGCGGATGAGCGGAAGTTGGCTAGGCAGGCGCATGATTTGTTGCCT 
GAGTTTGCTTTGAAGGAAAAGGCGGAGGGAAGGTCCACCCCAAGG 

>RXS01528 - 3' -Region 
TGATTCCGAACCCCAACCCGAAC 



>RXS01716 - coding Region 

GAAGTCACTCCTGAGGGATTCAAAGAGATCACCCGTGAAAACACCATCGTTCGCCTGGGCAAAGGCGTC 
GACGCCACCGGTCAGCTAGACCCCGAGGCAATCGAGCGCACTCGTGTCGCTTTGGAAAACTACGTTGAA 
CTCATGGAAACCCATGGGGTAGAGGCCGTACGAATGGTTGCCACCTCCGCAACCCGCGATGCGTCCAAC 
CGCGATGAATTCTTTTCGATGACCCGCCAGCTTCTGTCCAAGATCCGTCCTGGATACCAAGCTGAAGTA 
ATTTCCGGCGM^GAGGAAGCTCTGCTGTCCTTCCGAGGTGCAATCGTTGACCTGCCTGAAGACCAAGGT 
CCTTTCTGTGTTATCGACCTTGGCGGTGGATCCACTGAGTTCATCGTTGGCACCTACGACGGTGAAATC 
CTAGGCTCCCACTCAACCCAAATGGGATGCGTGCGCCTGACCGAACGAATCATGCGCAGCGACCCACCC 
GAG 

>RXS01716 - 3' -Region 
TGAAACCGAAGTGGAAATCGCCC 



>RXS01835 - 5' -Region 

TCAACATCTATTCCTCCTGCGATTTGCATGGGATATATATTAAAAATTCTAGCCGAAAGTTTCCTGCGT 
GAATACACTTTCCCCGCGCCTTCGCAAAGCT 

>RXS01835 - coding Region 

ATGAATACTGCCGCGTGGGCACACCGCCACCACGTACGCAAAGGCGGTGGAATTCCGTATGTCAGCCAT 
CTTTATTCAGTGATGTACTTGCTGGCCAGCGTCACTAATGATGAAGATGTGCTCATCGCCGGGCTGCTC 
CACGACACCCTCGAAGACGTACCCGAGGAATACAATTCTGCCCAACTTGAAGCTGATTTTGGTCCGCGG 
GTGCGCGAGTTGGTGGAAGAGCTCACCAAACAGCCCTTAAAAAGCTGGAAAGCGCGTGCCGACGCTTAC 
CTCCTGCACCTCAGCGCAGGTGCCAGCTTAGAGGCTGTCTTAATCTCCACCGCAGATAAACTGCATAAT 
CTCATGTCCATCTTGGATGACCTTGAAATACACGGTGAAGATTTATGGCAACGCTTTAACGCTGGCAAA 
GAGCAGCAAATCTGGTGGTATAGCGAGGTTTATCAGATATCTCTCCAGCGCTTAGGGTTCAATGAGTTG 
AATAAACAACTGGGGTTGTGCGTCGAAAAGCTCTTAAAGCAAAGCGCC 
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>RXS01835 - 3' -Region 
TAGGCGCTCGGCGGCGTCGATAA 



>RXS02497 - 5' -Region 

TCGATGCCGCCGCTGGCGAAGACTCGGGGAAACCTAAAAATACCGAAGAAGAATTTGACCGATTCACAC 
TTTGCCACCCTAGACCGTCTAACCTTTAGGT 

>RXS024 97 - coding Region 

GTGAGATTAGGTGTATTAGATGTGGGCAGCAATACTGTCCACCTAGTTGCAGTAGACGCGCGTCCCGGT 
GGACACCCCACCCCGATGAGCAATTGGCGTACCCCACTGCGCCTTGTTGAGCTTCTTGATGACTCCGGG 
GCGATCTCCGA^IAAGGGCATCAACAAACTCACCTCAGCAGTCGGGGAAGCAGCAGACCTAGCGAAAACG 
CTCGGCTGCGCTGAACTGATGCCATTTGCTACATCGGCAGTCCGCTCCGCCACCAACAGCGAGGCAGTG 
CTCGACCACGTGGAGAAGGAAACCGGCGTCCGCCTGTCCATCCTTTCCGGTGAAGACGAAGCACGCCAA 
ACTTTCCTCGCAGTTCGACGTTGGTATGGATGGTCCGCAGGGCGCATAACTAACCTCGACATCGGTGGC 
GGCTCCCTGGAZICTATCCTCCGGAACCGACGAATCCCCAGACCTCGCGTTCTCACTGGATCTGGGTGCG 
GGCCGCTTGACCCACAACTGGTTCGACACCGATCCACCGGCACGTAAGAAAATCAACCTCCTGCGCGAT 
TATATCGATGCGGAACTTGCAGAACCCGCCCGCCAGATGCGCACCCTAGGGCCCGCGCGCCTGGCAGTG 
GGAACATCCAA/y\CTTTCCGCACCCTGGCACGACTGACTGGTGCTGCGCCCTCATCCGCAGGACCACAC 
GTCACCCGAACCCTCACCGCGCCGGGTCTGCGCCAGCTGATCGCATTTATCTCACGAATGACTGCGGCG 
GACCGCGCTGAGCTGGAAGGTATCAGCTCGGATCGGTCACATCAGATCGTGGCAGGTGCGCTAGTTGCG 
GAAGCTGCGATGCGTGCGTTGGATATTGACAAGGTAGAAATTTGTCCGTGGGCACTTCGTGAAGGTGTG 
AT C C T C AC C AG G AT C G AC AAAGG A C T C G AG 

>RXS024 97 - 3' -Region 
T AACAT T TACCC GGAAAGGAGT T 

>RXS02972 - 5' -Region 

ACCTACGACG GTGAAATCCT AGGCTCCCAC TCAACCCAAA TGGGATGCGT GCGCCTGACC 
GAACGAATCA TGCGCAGCGA CCCACCCGAC TGAAACCGAA 

>RXS02972 - coding region 

GTG GAA ATC GCC CGC GAC TAG GTT GCA GAA CGC ATC GAG GAA GTA AAA GCC 

ATC GTC CCA ATT TCA AAG GCA AAA ACC TTT GTG GGA TGC GCA GGC ACC TTC 

ACC ACA ATC TCC GCC TGG GTG CAA GGC CTA GAA AGC TAG GAC CGC GAC GCG 

ATC CAC GTC TCT GCA CTC AAC TTC GAT GCA CTG CGA GTT GTC ACC GAT GAG 

ATC ATT TCA GAA TCA TCA TCA CAG CGC GCC AGC AAC CCA GTT GTT GAT CCA 

GGT CGC GCC GAC GTC ATC GGT GGC GGA TCC GTT GTT GTC CAA GCA GCG ATC 

GAC TTA GCC TCC AAA GAA GCC GGT GTA GAC TAG ATC ATT ATT TCC GAA AAA 

GAC ATC CTC GAC GGC CTC ATC CTT GGC CTG GTA GAA GCC GAC TCT TTG AAG 
AAA 

>RXS02972 - 3' Region 
TAGGACCCTA GTTTTAAACC ACT 

>RXS02979 - 5' -Region 

CTAGGTCAAGGAACTTCACTCGGCTAGTCCTTAGACTCAAATGTGTTCAGACAAACACTGGCACCGTAA 
GGCACGAAAGTTACCGAAAGGACTGGTTCCC 

>RXS02979 - coding Region 

ATGACCGCCCCAAACACTCTCAAGCAAACAACTCTTCGCTCTGATGAGTTCTCTTGCCCATCCTGTGTC 
TCCAAGATTGAAAACAAATTGAATGGATTGGATGGCGTCGACAATGCAGAGGTGAAGTTCTCCTCCGGA 
AGAATCCTTGTTGATCACGACCCCAGCAAGGTCTCTATCAAGGATCTAGTCGCTGCAGTCGCAGAGGTT 
GGCTACACCGCAAAGCCATCAGCAATC 

>RXS02979 - 3' -Region 
T AAAAC T CT C AG T T AGAC CAT T A 



>RXS02987 - 5' -Region 
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GTTGTTTGATCCAGGTCAAGGAATTAACCCGGAAAGGACCGTATCTTTAAAGGTGCAAGCACAGGZyiCA 
T GACGAT ASAAGAT GAAAGGACC T GG T TACG 

>RXS02987 - coding Region 

ATGACCGCCCCCGCCACGCTGAAGAACACCACCTTGCGCTCTGATGAGTTCACCTGTCCGAGCTGTGTC 
GCCAAGATCGAAAACAAGCTGAATGGTTTGGACGGCGTGGAGAATGCGGAGGTGAAGTTCTCCTCCGGA 
CGCATCCTGATCACCCACGACCCACAGAAGGTCTCCGTACGTGACCTGGTCACCGCGGTAGCCGAGGTC 
GGTTACACCGCCAAGCCGTCGGCGATC 

>RXS02987 - 3' -Region 
TGACGCACTCCCGACCCCACAAG 



>RXS03095 - 5' -Region 

AACGCCTCAATTAGTGCCAGACCTTGCCGACCGCAGACCAAACTTCACCATTTCAAACCATCCCTAGCC 
ACAACAACGGCAGTTGTGCAATGATCTGCGT 

>RXS03095 - coding Region 

ATGAATGCAGATAAGAAAATGTGCGGAATGAACCCGGATAGCCAATACGTCGAACTTGCCGTCGAAGTT 
TTCGGACTCCTCGCGGACGCCACTCGAGTTCGCATCATCTTGGCACTTCGAAACAGTGGTGAACTTTCC 
GTAAACCACCTCGCGGACATCGTCGATAAATCCCCCGCAGCAGTTTCCCAACACCTCGCCCGGCTGCGC 
ATGGCCCGAATCGTGTCCACCCGTCAAGAAGGTCAACGAGTTTTCTACAAACTCACCAATGAACACGCA 
TCACAGCTAGTCTCCGACGCTATTTTTCAGGCGGAACACACCATTGCGGACGGCCAGACTCCCCCACAC 
CACCACCGAGAACGAGAACAATCA 

>RXS03095 - 3' -Region 
TGACCACCCACAGTCACCAAGAA 



>RXS03217 - 5' -Region 

TCTGTGAAGGTAGATGGTTTGACGAGGAGTTCCAACGACTCGGACGCTGGTGAATCATGCTGGCGAACG 
TAGCATCACCTGATTAGGAAAAGGTACAAAT 

>RXS03217 - coding Region 

ATGGCACAGGGTACTGTGAAATGGTTCAACGGCGAAAAGGGATTTGGTTTCATCGCTCCCAACGATGGC 
TCCGCAGATCTCTTCGTCCACTACTCTGAGATTCAGGGCTCCGGTTTCCGTAATCTTGAGGAAAACCAG 
CCAGTTGAATTTGAGGTCGGCGAGGGCGCCAAGGGCCCACAGGCTCAGCAGGTTCGTGCTCTC 

>RXS03217 - 3' -Region 
TAAGCTCTAACTGCTAGCTAAAAATTCCGC 
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